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CREW OF U. S. MARTIN “ROUND THE RIM FLYER’’—Left to right: Colonel Hartz, 
Lieuts. L. A. Smith and E. E. Harmon, Sergeants John Harding, Jr., and Jeremiah Tobias 


Martin Bomber No. 2 has been in constant use for a year at Bolling Field, Washington, 


i Se 


With more than 10,400 miles of cross country work already to its-credit, this 


plane was started off on an 8,000 mile flight around the rim of the United States, in 


command of Col. R. S. Hartz. 
their unparalleled pioneering trip. 


The colonel and his crew of four have just completed 


Martin airplanes have demonstrated beyond a question the greatest ton-mile efficiency of 
any aircraft yet produced, and are rapidly proving that the important centres of the 
United States can be connected by aerial transportation with but a few hours’ flying. 


THE FOLLOWING IS A COMPARISON OF A FEW ACTUAL FLIGHTS BY MARTIN BOMBERS 


WITH THE BEST RAILROAD TIME: 
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Cleveland 
Washington 
Cleveland 
Cleveland 
Dayton 
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Washington 
New York 
New York 
Washington 





Eric Springer 
Capt. Francis 
Eric Springer 
Eric Springer 
Capt. Francis 


Capt. Francis 





215 Miles 
225 Miles | 
350 Miles 
450 Miles 
635 Miles 


630 Miles 


1 hour, 50 min. 


2 hours 


2 hours, 58 min. 
3 hours, 20 min. 
6 hours, 40 min. 


6 hours, 15 min. 





6 hours 
5 hours, 15 min. 
14 hours 
14 hours 
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The superiority of performance which 
characterizes Martin Airplanes is the 
result of ten years of experience in 
building aircraft of a superior quality 


The Glenn L. Martin Co. 


CLEVELAND 


Contractors to the U. S. Army, Navy and 
Post Office Departments 
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The newest Vought Product, Model VE-10 3-Place Flying Boat— 











@ The unrivalled character of the Design and Perform- 
ance, of course, goes without saying. 





@ We invite your attention to the Desirability of Pos- 
session—assuring you of reasonable First Cost and 
negligible Operating Expense. 


if 
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@ Immediate Delivery. 
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The Vought VE-7 2-Place Training and Sport Airplane— 





CHANCE M. VOUGHT 
WEBSTER AND SEVENTH AVENUES 
Long Island City, New York 





























@ VE-7, Maj. R. W. Schroeder, U. S. A. pilot, won the 
New York-Toronto International Airplane Reliability 
Handicap Contest. 


@ Adopted by U. S. Army Air Service as the Standardized 
Advanced Training Type. 


@ Immediate Delivery for Civil Use. 








LEWIS & VOUGHT CORP. 


WEBSTER AND SEVENTH AVENUES 
Long Island City, New York 
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Factory New York Office 
Keyport, N. J. Times Bldg. 


In Addition to Military and Sporting Requirements 


THE AEROMARINE PLANE & MOTOR COMPANY 


a complete organization of pre-war origin 


Will Specialize in the Development and Production 
of 
Commercial Airplanes and Motors 
for 


The Transportation of Passengers and Freight 


Our engineering department is at your service for consultation on aerial transportation problems. 
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N OTE the angular contact of ball with race- 
ways. Both radial and thrust loads combine 
and are carried through the axis of each ball. 
Balls are always free to roll with practically no 
friction. No wedging. No cramping. No 
binding. 


REEDOM from wedging, cramping and binding of rolling 

elements eliminates excessive wear in New Departure Ball 
Bearings. No matter from what direction loads may come, 
or with what intensity, the Double Row carries them with 
greatest ease. Friction is practically eliminated. 


Bearings which are made adjustable to “take up” for wear 
probably need that allowance. New Departure ball bearings 
will operate for the full life of the machine without wearing 
enough to require adjustment. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 


Bristol, Conn. 474 Detroit, Mich. 


New De I arture 


Ball Beari 
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mental work of the Air Service is done is so evi- 

dently towards excessive centralization that at- 
tention should be given it by those interested in 
American aeronautic development. At a time when our 
designers are trying to keep their work ahead of foreign 
aeronautical engineering, they find little practical en- 
ecouragement from MeCook Field. Aeronautic engi- 
neers of the best type such as Willard, Loening, 
Vought, Thomas, Gallaudet and others whose airplanes 
have been among the best in the world, are idle as far 
as the Army is concerned, while McCook Field is engag- 
ing foreign engineers to design airplanes for the Amer- 
sean Air Their employment by the United 
States War Department, while American engineers are 
struggling along without development work, is unfor- 
tunate. 


r E policy of MeCook Field, where the ecxperi- 


Service. 


If all the design, engineering and experimental work 
of the Army is to be centralized and the native indus- 
try become merely a reproductive agent of MeCook 
Field, a protest should be made at once. If the achieve- 
ments of the engineers at McCook Field had been great 
as compared with the private designers, it would not be 
as difficult a situation to face. But with all the huge 
expenditures, comparatively little of original work has 
been forthcoming. 


With the American aviation industry at a standstill, 
twelve hundred men are at work at Dayton, many of 
them at very high salaries, and the plan of moving to 
Moraine City is constantly being brought up. If the 
indicated policy is continued American designers will 
have to look solely to the Navy or commercial aviation 
for encouragement and this country will face a situa- 
tion where in a military emergency, it will have nothing 
but the limited productions of McCook Field for repro- 
duction, rather than the products of the best American 
aeronautie engineers. 





Fuels for High Compression Ratios 


In a recent paper by E. W. Dean and Clarence Netzer . 


publicity has been given to one of the most important 
pieces of research carried out during the war, by the 
cooperation of the Bureau of Mines, the Signal Corps, 
the Deleo Laboratories and the Bureau of Standards, 
namely, the relation between the nature of the fuel em- 
ployed in an internal combustion engine and the maxi- 
mum compression ratio that can be maintained without 
interfering with smooth operation. 
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The Delco laboratories, first experimenting with an 
air-cooled engine adapted for operating on kerosene, 
found that the use of compression ratios above a certain 
value caused what was described as ‘‘ the kerosene 
knock ’’ or ‘‘ pinking.’’ With proper selection of fuel 
this ‘‘ knock ’’ could be avoided. It was this ‘‘ knock ”’ 
which at the time caused the general conviction that the 
compression ratios of airplane engines should be limited 
to the order of 5.4 to 1. ! 

Very logically a similar process of selection was ap- 
plied to aviation engine fuels. The chemical properties 
of the fuels were obviously more important than the 
physical properties of the fluid. Accordingly, samples 
of gasoline were obtained from different varieties of 
crude petroleum; various types of synthetic gasolines 
were obtained. Benzol, aleohol, cyclohexane were other 
fuels employed. - 

Tests were conducted in a single cylinder liberty en- 
gine, in which compression ratios could be varied from 
5.3 to 1 up to 8.2 to 1. ' 

The final result of the investigation was that ‘‘heeter’’ 
benzol, aleohol and a special aleohol-benzol-gasoline mix- 
ture showed only a slight tendency to knock under an 
8.2 to 1 compression ratio. 


On a Liberty 12 a mixture of 70% of cyclohexane and 
30% of benzene, gave with a compression ratio of 7.2 
favorable results both on the block and in the air, with 
perfectly smooth runs. Altitude laboratory tests showed 
a decided increase in power at all levels. Since one of 
the main difficulties in practical aeronautics is the em- 
ployment of high compression ratios to keep down en- 
gine weight, the above results are very gratifying. The 
chemist has shown us a path, which has much promise. 





Alloy Research 


The division of Industrial Research, National Re- 
search Council announces the formation of an Alloys 
Research Association to conduct systematic research in- 
to fundamental questions affecting pure metals and al- 
loys, both ferrous and non-ferrous. 

The Association will invite its members to submit 
technical questions. 

It is extraordinary how many questions an aviation 
member could ask, or in how many directions he could 
utilize both steel and aluminum alloys. 

The work of the Association will be closely watched 
by the aeronautical industry insofar as it relates to a 
wider and more efficient utilization of metal in the com- 
ponent parts of aircraft. 





The Development of French Naval Aviation 
By John J. Ide, Lieut. (j.g.) U. S. N. R. F. 


On August 2, 1914, the naval aireraft possessed by France 
consisted of exactly three Nieuport hydromonoplanes withdéut 
spares. Such was the development during the war that at the 
signing of the armistice the French Navy had forty-four air 
stations and approximately one thousand machines. 

During the war the principal function of the French Naval 
Aviation Service was to search for and attack enemy sub- 
marines. The aerial patrols carried out by seaplanes and air- 











Fig. 1. Nieuport Fioat SeaPpuane (1914)—100 H.p. GNoME 
ships foreed the German submarines to give the French coast 
a wider and wider berth as time went on. There is not one 
example of a convoy of merchant ships off the French coast 
having suffered when protected by an aerial escort, whereas 
numerous convoys were attacked successfully, both in daylight 
and at night, when protected merely by surface craft. To the 
continuous wateh which naval aircraft maintained around the 
French coast and over the entire Mediterranean Sea is partially 
due the final failure of submarine warfare. 

The activities of French seaplanes, however, were not con- 


fined to the areas mentioned above. Shortly after the begin- 
ning of hostilities, the one existing squadron of seaplanes was 
sent to Port Said and put into service with the British Army 
in Egypt. There they made long flights above the deserts to 
observe the movements of the Turkish Army in the regions of 
Mesapotamia and the Suez Canal. 

One ean easily imagine the difficulties of carrying out these 
flights when it is realized that distances of 100 mi., or more, 
inland over mountains 6000 ft. high were covered with sea- 
planes. The losses were considerable, but none of the per- 
sonnel was injured in any of the forced landings. 


Types of Aircraft Used 


At the eonclusion of the war, the heavier-than-aircraft 

















Fic. 2. Nieuport FLoat SEAPLANE (1918)—100 H.p. 


1. Air- 


utilized by the French Navy fell under three heads: 
planes. 2. Float Seaplanes. 3. Boat Seaplanes. 

Of the airplanes, few in number, there is little to be said. 
They were similar to the scouting machines used over land, with 
the addition of flotation gear permitting them to alight on the 
These machines cannot take off from the water; they 
have to be hauled on beard the mother ships. France, unlike 
England, has not developed special ships permitting airplanes 
to land and take off from their decks. 

In regard to seaplanes, the float type was at first used almost 
exclusively. The 1914 type Nieuport monoplanes (Figs. 1 
and 2) were very satisfactory, but they had to be abandoned, 
as the firm soon devoted all its energies to military machines. 
Gradually, exeept for pursuit work, float seaplanes were given 
up in favor of boat seaplanes, the latter type being considered 


sea. 


CHARACTERISTICS OF PRINGIPAL TYPES OF FRENCH SERVICE SERPLRNES 
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Fig. 3. 


to have better seaworthiness. The D.D. 
seaplane is illustrated in Fig. 3. 


( Donnet-Denhaut ) 
Short descriptions are given 


below of the Tellier, Lévy-Lepen, Lévy-Besson and Hanriot 
seaplanes, all of which possess special points of interest. 


Tellier Seaplane 
The hull of the Tellier boat seaplane (Figs. 4 and 5) is 
copied from that used in the hydroplanes built by the firm 
before the war which won so many prizes at the race meet- 
ings at Monaco. It has two steps, and is divided into four 


DonNET-DENHAUT Boat SEAPLANE—200 H.pP. 





AVIATION 


Hispano-Suiza 


water-tight compartments. The skin of the hull is formed of 
mahogany strips riveted together with varnished cloth inserted 
between, while the strength members are of ash and spruce. 

The upper wing is straight, but the lower wing has a pro- 
nounced dihedral to increase the water clearance at the tips. 
The spars are made of steel tubing and the ribs of poplar. 
The wing trussing system consists of inclined struts of steel 
tubing ineased in wood. 


In the extreme bow of the hull is the gunner’s cockpit, with 





Fic. 4. TreLurer Boat SEAPLANE—200-Hp. Hispano-Suiza 
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Fig. 5. Tevurer Boat SeaPpLANE—200 H.p. Hispano-Suiza 


the pilot’s compartment immediately behind it. The controls 
consist of a foot lever for the rudder and a jointed bar with 
a bandwheel for the elevators and ailerons. 

The engine is a V type 8-cyl. Hispano-Suiza, developing 200 
hp. at 2000 r.p.m. The propeller is driven through reduction 
gearing at 1170 r.p.m. The gasoline tanks behind the pilot 
contain 82 gal., giving a radius of action of about 400 mi. As 
stated in the accompanying table, the speed at water level is 
84 m.p.h., and the time of climb to 2000 meters (6560 ft.) is 
15 min, 30 see. 

A larger Tellier model was also produced during the war. 
This is equipped with a Sunbeam “ Cossack” 12-cyl. engine 
giving 350 hp. at 2000 r.p.m. and driving a four-bladed Chau- 
viere propeller at half that speed. 

Other characteristics of this model in addition to those given 
in the table are: 
Chord 
Gap, at center....... 
Dihedral, upper wing.. 
Dihedral, lower 
Angle of incidence 
Area of stabilizer... 
Area of elevators 
Area of rudder 


7.2 ft. 

7.9 ft 
None 
20 min. 
4 deg 

. .49 sq. ft 

-40 sq. ft. 

.25 sq. ft. 


In tests hela at Saint Raphael, the French Naval Aviation 
Experimental Station, the Tellier Sunbeam has flown with the 
extraordinary useful load of 3600 lb. With the service load 
of 2640 lb., the machine has a speed of 90 m.p.h. and climbs 
2000 meters (6560 ft.) in 21 min. The armament consists of 
a Lewis machine gun and two 330 lb. bombs. 
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On July 19, 1919, Marchal, the French aviator, in a Tellier- 
Sunbeam, crossed the Mediterranean from Saint Raphael to 
sizerta in 10 hr. and 29 min. This is the third time that the 
Mediterranean has been spanned by heavier-than-air craft. 
The first two crossings, strangely enough, were made on land 
machines. It will be remembered that during the war Marchal 
flew across Germany and landed in Poland, where he was cap- 
tured. Later, in company with Garros, he escaped to France. 


Lévy-Lepen Seaplane 


The standard Lévy-Lepen boat seaplane (Figs. 6 and 7) 
has a Renault 12-cyl. V type water-cooled engine of 280 hp., 
driving a Chauviére propeller. 

As noted in the accompanying table, the upper wing over- 
hangs the lower by almost 10 ft. on each side. Inelined struts 
are used to take this overhang instead of an elaborate system 
of king-post trussing as is our practice. Even though the 
Lévy-Lepen is not of enormous size, it has all its control sur- 
faces balanced—ailerons, elevators and rudder. 

The hull has two cockpits—one for the gunner in the bow 
and one for the pilot and third member of the crew farther 
aft, but well forward of the wings, giving good vision. From 
the pilot’s cockpit to the tail there are seven water-tight com- 
partments, each with its inspection hole. The bottom of the 
hull is in the form of a very flat V from the bow to the single 
step, which is located slightly abaft the center of gravity. Aft 
of the step the hull sweeps up in a gentle curve to the tail—a 
feature of design typical of French practice. 

The following particulars, in addition to those given in the 
table, are available: 

Chord 7.5 ft. 
Gap, at center. 7.4 ft. 
Gap, at tips... y * § 
ne Gl COP GR. ic cc cceccat ss bese ls Ue 4eeRsaneuee None. 
Dihedral of lower wing 2 deg. 
Angle of incidence 2 deg. 30 min. 
Area of stabilizer 

Area of elevators 


Area of fin 
Area of rudder. 


Just previous to the armistice Georges Lévy produced a new 


Lévy-Lepen model known as the “ Alerte.” This is a small 
two-seated boat seaplane with a remarkably high performance, 
comparing very favorably with the Italian Macchi hitherto 
considered in a class by itself. 

The general design of this machine is similar to that of the 
larger model. There are, of course, fewer interplane struts, 
and it has not been considered necessary to balance the con- 
trols. Attention is called to the new type of cylindrical radia- 
tor mounted on the hull behind the wings and in the propeller 
slip-stream. This radiator has become very popular, being 
very light, having low head resistence and high efficiency. It 
is used, of course, in connection with a water tank mounted in 
the engine group. 











Fig. 6. 


Levy-LEPEN Boat SEAPLANE—TyPE “ ALERTE ”—180 


Hp. Hispano-Suiza 
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Fig. 7. 


, 


The characteristics of the Lévy-Lepen “ Alerte” are: 
J as Se ba aaa g nt | hee ee eee 39.4 ft 
RS. ha in dade G0 nied bee hAbee Ae WE Rae Ne 64a E RAO 29.5 ft 
CE IE iad Bhs AAEM T AS DEM HOSS EE SD OMe Chea ROE 1,210 lb 
es NR". . its og Ske ees ee eke ad + Cpreere el 180 hp 
Se Se. kon eksed <bs5newe' dad sg avetes 112 m.p.h 
Cee. Oe Bee GOED CE ERD o.oo ccc tdes ons ¥o80gsen 4m. 30s. 
Coe Oe ZOO MeteEe (GOO FEL) o.oo oc chic kta cccsccccecs 11m. 15s. 


Gaon Sew memeete CRE Wee TEs 6 cob bees cass eseenc'ss 34m. Os. 


Lévy-Besson Seaplane 


The Lévy-Besson 200 hp. Hispano-Suiza triplane boat sea- 
plane (Figs. 8, 9 and 10) is of very original design. In the 
first place, the center plane, incorporating the ailerons, has 
considerably greater span than either the top or bottom wings. 
The arrangement is thoroughly logical, as adequate surface is 
obtained by a wing well above the water and yet low enough 
to bring the center of resistance somewhere near the center of 
thrust. This condition is impossible of realization in a biplane 
boat seaplane, as the engine has in any case to be raised suffi- 
ciently for the propeller to clear the hull. 

As given below in the list of particulars, the angle of inci- 
dence varies in each wing and on each side of the wing. 








Levy-LEPEN Boat SEAPLANE—TYPE “ ALERTE ”—180 H.p. Hispano-Suiza 


The outer struts on either side are of solid spruce, but the 
intermediate struts are of light steel tubing faired with spruce. 
Incidence wires are fitted to the outer struts only, and the 
extension of the center wing is by cable from top and bottom 
of the outer struts. The landing and flying wires are arranged 
according to the Spad system, crossing at the center of the 
intermediate struts. 


The wings are made so as to fold back from the center see- 
tion. With four men it takes only 34 min. to fold the wings 
back and 7 min. to unfold them. The wings are hinged at the 
root of the rear spars, the front spars when the machine is 
rigged for flying being held by bolts passing through fittings 
on the center section struts. To fold back the wings, all that 
has to be done is to unscrew the fitting on each side of the hull, 
holding three drift wires running to the wings and to take out 
the pins securing the front spars. 

Ring bolts are fixed on top of the four center section struts 
so that the machine can be slung aboard ship. 

The tail plane is raised considerably above the hull so as to 
be in line with the center of thrust and to have ample clear- 
ance from the water. The normal angle of incidence can be 








Levy-Besson Boat SEAPLANE—200 H.pP. Hispano-Suiza 
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Fig. 9. Levy-Besson Boat SEAPLANE—200 H.p. Hispano-Suiza 


There is nothing very unusual about the hull, which is built 


varied by an adjustment on the strut from the hull to the front 
As the stabilizer is fixed to the rudder up of cedar ply, with one diagonal and one straight skin, with 


spar of the tail plane. 
post and the latter is hinged to the stern of the hull, altering er = . 
Resse : a fabric between. There are two longerons running the whole 

the angle of incidence throws the rudder post backward or ay . 
forward as the ease may be. The balanced portion of the length of the bottom of the hull 5 in. deep under the wings and 
The deck of the cockpits is built 


rudder is in two sections; forward of the upper one is a very _ tapering off fore and aft. 


small fin. on top of these longerons. 
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Fig. 10. Levy-Bssson Boat SeEaPLANE—200 H.pP. Hispano-Suiza 
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Further characteristics in addition to those in the table are: 


i ee: ORE TNO, SiN. ooo dew hacen Khcme sb 40tadea cb 24.6 ft. 
en ns a eiaig aid wR Bie OM ke bg back bs we eee 5.6 ft 
es ee Io os 6 Sc. ach bb a clned ea es 00. 645 8o bbe bak 6.9 ft 
Gs a Ho in io ocd 6 0 sb sb adi Sslge bis bannheebece 5.2 ft 
I Preset FP ree oe he ee era Poe ee ne 4.6 ft 
Angle of incidence, right upper wing..........cseseeceesecs 2 deg. 
Angle of incidence, left upper Wing.........ccccccceseecs 8 deg. 
Angle of incidence, right center Wing............sseeeeees 4 deg. 
Angle of incidence, left center wing...........sescecceecees 5 deg. 
Angle of incidence, right lower Wing...........csceseceeeees 6 deg. 
Angle of incidence, left lower wWing..........cccccececsees 7 deg. 
Ba ETO sin 6 hp so os 6 95.0850 5 ide HES 58 5945 8 de teen ss 44 sq. ft. 
Se. GE: GRORSOEE COORD 3 6 < 6.0:5.0.03 CODA webs os hee denwees 0% 26 sq. ft. 
Be a SE so 5.40 bw oo hae ste CASO AR OC KE Ds Waetus dese eks 13 sq. ft. 


Hanriot Seaplanes 


There are two models of Hanriot seaplanes (Figs. 11, 12 
and 13) similar in general design, the H.D.-2, a single-seater 
with a 130 hp. Clerget 9-cyl. rotary engine, and the H.D.-3, 
a two-seater with a Salmson 260 hp. 9-cyl. radial engine. Both 














Fig. 11. Hanriot HD-3—Smwe ELEvATION 
seaplanes are modifications of the well-known airplanes of this 
make. They are well adapted for pursuit work, having a good 
turn of speed and excellent climb. Unfortunately, the endur- 
ance is very limited, being little over two hours. 

The fuselage is built up with four longerons in the conven- 
tional manner, but is faired out to a circular section forward 
to take the motor. The top is also faired. 

The wing truss system is of the so-called “one and a half 
strut ” type, consisting of a pair of interplane struts on each 
side of the fuselage and two additional pairs of inclined struts 
from the top longerons of the fuselage to the upper wing. 
Both models have a very pronounced stagger and a slight 
dihedral. 

The larger machine has ailerons on both upper and lower 
wing. The ailerons, elevators and rudders are all balanced. 
In the single-seater, however, the controls are unbalanced and 
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Fig. 13. Hanriot HD-3—PLaAan 
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ailerons are provided on the top wing only. Both models have 
a fin forward of the rudder. 


The floats, which are very well designed examples of the 
single-step variety, are attached to the fuselage by an M-type 
alighting gear. Further bracing is afforded by wires running 
from the floats to the bases of the outboard struts. 


_The single-seater carries two Vickers machine guns firing 
through the propeller, while the larger model, in addition to 
the armament for the pilot, has two Lewis guns on a Scarff 
type ring mount for the gunner. It will be agreed that the 
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Hanriot HD-3—Front ELEVATION 


H.D.-3 could have given even the redoubtable German Branden- 
burg monoplane seaplane a good fight. 


Certain characteristics of the Hanriot seaplanes, in addition 
to those given in tabular form elsewhere, are as follows: 


H. D.-2 H. 4.-3 
SN, NOD (WN 6 6 x. 6.655.906 aN dasa terdadi 4.1 ft 4.9 ft. 
Ce MUM coco s cr bavcecdacengand ees 3.9 ft 5.0 ft. 
Sie Ns anc nt. 46 oa rhs 00s. 06,600.45 4 6s 4.8 ft. 
nae Ee ee AR eee eee. ee 4.0 ft. 5.1 ft. 
Serr eer ra ree OF 2.0 ft. 
SO Os cca en coneeeeeeas 4 deg. 2 deg. 
een. BOWES WI, 66 ood 6 ae escent de None. None. 
Mc, NS Ss 6k 5b a aSio weiss bee eo eae 2 deg. 2 deg. 
MR IE A Bib 5 0S 5 0s dd Sc kw ccc sa seed 16.4 sq. ft. 18.8 sq. ft. 
pe ee ee 12.8 sq. ft. 16.7 sq. ft. 
ce ee PVE TS Pere TT eee TT TT ee eS! UF 3.3 sq. ft. 
A TT ET rere rey Tree 7.9 sq. ft. 8.3 sq. ft. 





Notes on Glue Problems 


The object of a new glue study is the reduction of cost 
of water-resistant glues by the addition of cheap inert materials 
or certain chemicals. 


Samples of vegetable proteins are being collected for a study 
of their glue-making properties. 


Experiments have shown that animal glues are weakened by 
long heating. 


According to the results of strength tests, a thick layer of 
animal glue in a joint is stronger than a thin layer. Whether 
or not joints of other kinds of glue vary in strength with vary- 
ing thicknesses has not been determined. 


It is evident from completed tests that all glues dull wood- 
working tools more than solid wood does, and that casein 
glues do more damage to cutting edges than animal or vegeta- 
ble glues. Jointer blades are apparently injured to a greater 
extent than rotary saws in passing equal distances through 
glued joints.—Forest Products Laboratory. 





Electrical Timing Apparatus for Speed Tests 


At Martlesham, England, the British R. A. F. experimental 
station, the above apparatus is in systematic use. It consists 
essentially of a tape machine and two recording lens operated 
by electro-magnets. Time is recorded by an electro-magnet 
connected to a second pendulum, With observers of average 
efficiency the timing of a flight can be found correct to the 
nearest one-twentieth of a second. 





The Supply of Meteorological Information’ 


By Lieut.-Col. 


The difficulties and risks of aviation are so greatly increased 
by unfavorable atmospheric conditions that the aviator is 
naturally strongly impressed by the importance to him of the 
best and fullest meteorological information that he can obtain; 
and he may be led to assume that the information that he 
requires must necessarily suffice for all other activities and 
all lines of investigations. 

The truth is rather that the fullest meteorological informa- 
tion of all kinds is needed, so that it may be studied and 
worked upon by trained meterologists in order that we may 
learn more of the principles underlying the phenomena that 
we observe, and from this standpoint be better fitted to advise 
aviators as well as all others to whom weather and climate 
are factors with which they have to be reckoned. 


Though aviation makes probably larger demands on that 
part of meteorology which deals especially with weather, that 
is, with the short period changes of meteorological conditions, 
it does not thereby cover the whole field of meteorology any 
more than the chemistry required in the work of any branch 
of chemical industry necessarily covers the whole field of 
chemical science. The same phenomena which are of impor- 
tance in aviation are among those which the meteorologist 
studies for the progress of his science. The interest and the 
importance of the force and direction of the wind at various 
altitudes above the surface of the earth, which are observed 
by means of pilot balloons, shell-bursts and other methods, 
are not limited to the aviator alone. The forecaster needs 
them in his work, in gunnery they are carefully observed 
and utilized, the meteorologist in his study of the physical 
conditions of the atmosphere requires them as data from a 
region where friction with the earth’s surface, and heating 
and cooling of the air by convection, do not complicate the 
problems with which he has to deal. It is indeed impossible 
to say that any particular meteorological study is unneces- 
sary or useless for aviation, for gunnery, or for any specific 
application of meteorological science. Measurements of wind, 
temperature, humidity at various altitudes, taken with all the 
precision that can be attained are indispensable to the meteor- 
ologist who is seeking the principles which underlie the 
phenomena that we observe, and which, when determined, 
represent a definite advance in our knowledge and thereby in 
our powers of practical application. Observations made in 
one line of investigation will often, in practised hands, lead 
to advances in knowledge which are of the utmost importance 
in their application in quite different fields. Thus the obser- 
vations which Major G. I. Taylor, F.R.S., made in 1912 on 
board s.s. “Scotia,” which was chartered for studying the 
distribution of drift ice in the North Atlantic, have led him 
to most important advances in our knowledge of eddy motion 
in the atmosphere, which has thrown light on the conditions 
which determine the formation of mist, fog and low cloud, 
thus materially advancing our knowledge of a part of one 
subject which is of supreme importance to the aviator. 

Thus all the meteorological information which is collected 
for any purpose should be made accessible to all workers since 
the same material will be utilized for many different purposes. 
Publication in the forms which have been adopted after care- 
ful consideration as being the most suitable is one way, but 
there will also be a mass of original records, special investi- 
gations and other researches to which the working meteorol- 
ogist should have access and to which he should be guided by 
an effective system of registration and indexing. The material 
is so vast and so varied that it soon becomes unmanageable 
unless an effective means exists of tracing readily the dif- 
ferent parts of it. 

In the Meteorological Office there are records extending 
over more than half a century, and besides these there are 
hundreds of investigations which have been made from one 
time to another for various purposes. In the present condi- 
tions of a wider utilization of such information a more complete 


*Excerpt from a paper read before the Royal Aeronautical Society 
of Great Britain. 


H. G. Lyons 


and more detailed means of leading the inquirer to those 
pieces of information which bear most directly on the object 
of his search is being introduced. But to render this really 
effective it must include not only the material that is stored 
in a single institution, but it must also indicate where any addi- 
tional information may be found elsewhere. 
Next to the importance of realizing that all meteorological 
information must be available for use in all branches of study, 
and all kinds of application, is the need for general co-opera- 
tion on the widest lines in all parts of the subject. The posi- 
tion of any particular station on the earth’s surface, whether 
in the polar, temperate, or tropical regions, its situation on 
the coast, in the interior of a continent, or an oceanic island, 











TESTING FOR DIRECTION AND VELOCITY OF WIND 


near sea level, or on a mountain range, all these and many 
other factors impress their influence on the phenomena which 
are observed at it. Before we can utilize such information, 
therefore, we must know all about the station from which it 
comes, and in order to disentangle from the results obtained 
the effects of the various factors, we must know precisely 
how the observations have been taken and what their accuracy 
may be. 

This is ordinarily attained by taking such observations at 
eertain hours, by certain methods, and with specified types 
of instruments, so that the results of one station shall be, 
so far as possible, comparable with those of another. Absolute 
uniformity of practice may not be everywhere attainable, but 
ever since international co-operation in the study of meteor- 
ology has been practised the greatest measure of uniformity 
has been the constant aim of the meteorologists of all coun- 
tries. It has been recognized generally that for any service 
to adopt different hours of observation or different methods of 
observing would be to increase the diffieulty of utilizing the 
results in conjunction with those of others and thereby to 
diminish the return for the expense incurred in their collec- 


346 














November 15, 1919 


tion. Such organized co-operation is the more necessary 
since the meteorologist is always in the position of an intel- 
ligence officer, for he depends almost wholly on the informa- 
tion which he ean procure and collect from far and wide for 
his material. He seldom utilizes his own observations alone, 
but is usually dependent on those which have been taken by 
other workers, probably in other lands and under very dif- 
ferent conditions. The phenomena with which he deals, even 
those which are rapidly changing, cover very large areas, for 
eyelonic depressions are often more than one thousand miles 
across, and they may move at a rate of 30 to 40 m. p. h. 
There must therefore be the fullest co-operation between ob- 
servers of all countries and the greatest uniformity of prac- 
tice in observations, in instrumental equipment, and in 
methods of summarizing and transmitting information, if the 
best results are to be obtained. 

All meteorologists have long recognized that the weather 
of any particular region is only the local result of causes 














CHART SHOWING WEATHER BurEAU METHOD oF SHOWING 
Winp DirecTION AT DIFFERENT ALTITUDES 


which belong to the general circulation of the atmosphere, 
so that a collection of the meteorological data of the globe 
was a first necessity. 

This is being provided in such a form as ean be produced 
at present by the publication of the Meteorological Office, the 
“Réseau Mondial,” which gives the pressure temperature and 
rainfall for each month at a number of selected stations, two 
for each ten-degree square being taken wherever possible. 
This publication, of which three years, 1911, 1912, 1913, have 
appeared, is only possible because of the uniformity and 
co-operation which has been achieved by international effort. 

Changes in these international arrangements will no doubt 
be necessary from time to time, but all experience shows they 
should not be made hastily. Moreover, a consensus of favor- 
able international opinion is difficult to obtain since social 
and administrative conditions in various countries differ so as 
to make readjustment difficult. As usual some compromise 


is usually inevitable, but the main principle of increasing. 


wherever practicable the uniformity of practice already 
attained must be kept in the foreground. 

The next point for consideration in the supply of meteoro- 
logical information is that for one special class of that infor- 
mation rapidity of transmission is of the highest importance. 

That division of meteorology which deals with weather is 
primarily concerned, at least in extra-tropical regions, with 
the changes which take place from hour to hour and from 
day to day; and these changes take place often with great 
rapidity and spread quickly over large areas, so that if they 
are to be anticipated and warnings issued of such coming 
changes as little time as possible should be expended in the 
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collection of reports and the issue of forecasts and warnings. 

In this country forecasts have long been prepared thrice 
daily, from observations at 7 a. m., 1 p. m. and 6 p. m., but 
with the increase of aviation during the war and the necessity 
for the issue of forecasts of the weather at an hour before 
the day’s plans for operations were under consideration, an 
additional forecast and report based on observations at 1 a. m. 
was introduced, and has been continued up to the present time. 

For years past the meteorological services of most Euro- 
pean countries, as well as those of India, Canada, the United 
States, Egypt, Japan, and some others, have issued daily 
weather reports and maps of their area and of the sur- 
rounding regions, interchanging information by telegraph 
under international agreement. Europe was in this way fairly 
well provided with information of current weather from a 
large network of stations, to which were added in 1909 reports 
from ships of the trans-Atlantic steamship lines. 

Under present conditions these international services can 
be and have been for the most part resumed, but the new 
demands for a quicker and more frequent supply of informa- 
tion are much larger and more numerous than those of five 
and six years ago. The forecaster must now receive his 
reports within an interval of not more than an hour after the 
observations have been taken, and for them to be utilized to 
the full, his deductions from them should be available half an 
hour later. 


This means that a large amount of information has to be 
transmitted at fixed hours four times daily, and as all obser- 
vations are, so far as can be arranged, synchronous for the 
purpose of being directly comparable, all neighboring coun- 
tries are occupied in the receipt, dispatch and and interchange 
of reports at the same time. Wireless telegraphy is going to 
assist greatly in the transmission, but it has other and numer- 
ous calls upon it, and the necessity for meteorological reports 
being transmitted at definitely fixed hours makes international 
co-operation and uniformity of practice all the more essential. 
Again, the margin of time available for decoding reports, 
plotting the information on a map, considering the meteoro- 
logical conditions therein represented, and deducing the prob- 
able changes and developments, is very small, and every cause 
of delay must be avoided if the necessary promptitude is to 
be attained. Services which employ special scales for report- 


. ing observations or special methods of coding; recipients who 


demand reports in special form; all these and other deviations 
from a fixed procedure cause loss of time when every minute 
is of importance, and as far as possible such complications 
should be avoided. 

Local conditions may greatly influence the weather which 
is experienced and these cannot well be taken into account 
in the forecast issued by a central institution. To do so would 
make the forecast message too long, and would necessitate a 
very large number of special forecasts being drafted for 
which there is no time. Such local characteristics are best 
allowed for by the local meteorological officer, who receives 
from the central institute a forecast of the general conditions, 
and so much of the observational material of the reporting 
stations as he may require. With this he can edit, amend, 
and amplify the general forecast, so that it becomes a special 
forecast for his own particular area, taking account of its 
peculiarities, and in this his local knowledge should materially 
aid him. 

But whether it is a forecast issued from a central office or 
from a local secondary forecasting station, some technical- 
ities ean hardly be avoided; the prevailing or anticipated con- 
ditions must be described in a few lines at most, and if pre- 
cision as well as brevity is to be attained, technical terms 
cannot be avoided. 

The daily weather report which was issued before the war 
from the Meteorological Office, was a document which had 
grown up gradually and by successive changes. It had been 
the rule to publish with the map the statistical material which 
had been used in its production, so that the reader could 
check its correctness, and, if he pleased, draw his own deduc- 
tions from it. 

But under service conditions something simpler, plainer, 
and more direct in its presentation of the opinions of the 
trained meteorologists who prepared it, was needed. Those 
who had to make use of the daily weather reports were 
usually far too busy to wish to study the statistical material 
before accepting the meteorological opinions which were 
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offered to them. They wanted a direct statement of expert 
opinion of which they could make use in preparing their 
own plans of action. The desire for such expert assistance 
was also shown by many requests that forecasts should be 
expressed in “ perfectly simple and non-technical language.” 
To this very reasonable request it was not so easy to accede 
as it may seem. Such expressions as “a depression advancing 
from the westward,’ “a secondary depression developing 
over the Channel,” “an anti-cyclone spreading northward,” 
are more than mere statements of fact; they convey to all 
who are acquainted with meteorology much additional infor- 
mation depending on the weather conditions described, which 
it would take several paragraphs to describe simply and in 
non-technical language. The same is true of every technical 
subject; whether it be a branch of science, or technology, or 
for that matter of any form of human activity. Everywhere 
technical terms come into use, since they are convenient and 
economical; and they describe a certain set of conditions 
more precisely than can be done by any cireumlocution. But 
to meet these requirements as far as possible, a special set 
of weather reports was issued in the early morning, at noon, 
and in the afternoon, to all who required them, and from 
these statistical data were omitted. 

Now that hostilities have ceased, the opportunity has been 
taken to revise the daily weather reports in order to make 
them more useful and more convenient for reference. The 
simplified morning report of war days has been transformed 
into a British daily weather report, in which all the informa- 
tion from the United Kingdom is included, and is issued before 
noon. Later in the day an International daily weather report 
is issued, in which all the data from foreign countries appear. 
In addition, a special two-page supplement, containing all 
upper air observations from the observatories of the Metero- 
logical Office and meteorological stations of the Air Ministry 
as well as from some in France, is published daily at noon. 

These cannot, of course, replace the telegraphed reports and 
forecasts for recipients out of London, but they provide the 
material for reference and future study. Under the present 
conditions of world-wide flying, it is not the weather service 
of this country alone that is of importanee. A large part of 
the world is dealt with more or less completely by the dif- 
ferent meteorological services, though the density of the net- 
works: of stations naturally varies widely. However, there 
are already large areas over which the weather conditions are 
reported and studied daily in greater or less detail; and this 
study will certainly increase under the new demands that 
are being made upon it. 


In some regions the problems are less complicated than in 
others, for as we approach the Tropics for example, weather 
conditions usually become less disturbed, and at certain sea- 
sons, at any rate, day follows day with but slight, difference, 


and important disturbances are rare. In the Mediterranean, 
from May or June to the end of September, settled weather 
is the rule over the Eastern half at least; and North-Eastern 
Africa presents very stable conditions, except occasionally in 
the northern part during the winter months, and also south 
of latitude 15°N. in the summer, when the Monsoon rains 
spread northwards over the Sudan. India can show similar 
cases. 

Now the meteorological services of all regions will have, in 
addition to the study of their own area, to assist in the pro- 
vision of information for such air routes as pass them, and, 
in co-operation with the other services in the Empire, investi- 
gate those meteorological problems which are continuously 
arising, and especially those which the introduction of avia- 
tion on a large scale has now made more urgent. 

These services already issue their daily weather reports, 
but probably they too will find that some modification of them 
is necessary to meet these new demands and enlarged require- 
ments. 

Whenever forecasts have to be prepared, reports from 
many stations must be collected and a weather map drawn; 
and if drawn it should be issued to all whom it can reach in 
time. Thus on every war front, daily weather maps have 
been regularly issued, often several times daily, and at this 
moment one is furnished to the British Force in North Rus- 
sia; and in all future operations the same will be required. 

This intimate co-operation between the different meteoro- 
logical services which aviation necessitates increases the im- 
portance of imperial and international consultation in order 
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that information may be provided on all routes and at all 
stations as nearly as practicable in a common form and with 
the least possible delay. 

The foregoing remarks relate particularly to that branch of 
applied meteorology which may be termed the weather ser- 
vice, the reports on current weather conditions and the esti- 
mates which are formed of the changes which will take place 
in them and the times at which they will occur. These, we 
have seen, may usually be amplified and improved for any 
particular station by a meteorologist who is acquainted with 
local conditions and has determined how they react upon dif- 
ferent types of weather. 

This is the class of meteorological information which ap- 
peals most directly to the aviator and is of the greatest im- 
portance to him. 

But besides reports on the current weather there exists also 
the great mass of information which has been accumulated 
during many years by all meteorological services and observa- 
tories, which is made up of daily observations taken at two, 
three or more fixed hours and which has for its object the 
provision of material for the solution of the problems of 
meteorology and the general advancement of the science. 

From this the general meteorological character of a station 
or a region may be determined, as well as the change which 
takes place from month to month. Essentially it is the long 
period phenomena which are considered; rapidity of trans- 
mission is not of the same importance as it is in a weather 
service; mean values of temperature, rainfall, etc., are ob- 
tained; the extreme values observed are noted, and generally 
it is climate rather than weather which is studied. 

Aviation has a number of questions to which this material 
ean supply the answer, but much of it has to be rearranged 
to put it in the most suitable form required by new demands. 
The frequency with which a certain temperature is attained, 
the number of days on which the wind blows from a given 
direction with a certain force, the number of days on which 
fog or mist occur and the hours at which they are most prev- 
alent—all this and much more information is generally ob- 
tainable from these records, but it has usually to be extracted 
and compiled specially. No one form of record will suit all 
the inquiries that may arise, and the information must always 
be worked up to meet special requirements. 

Seeing how voluminous the material is, this is no light task, 
and, moreover, it demands skilled direction if the best use is to 
be made of the data which are to hand. All published mate- 
rial is not of the same value, and manuscript unpublished 
material may contain errors or require correction before it 
is utilized, which may be overlooked by anyone who is utilizing 
it mechanically. 

Now that meteorological records are being more largely 
worked upon and will continue to be worked upon in the 
future, it is of the highest importance that there should be at 
a central institute as complete a collection of them as possible. 
Also that at that institute a highly efficient system of regis- 
tration and indexing should be in operation, so that inquirers 
and students may be referred readily to all sources of informa- 
tion, whether published matter, manuscript records or investi- 
gations that have been carried out and then filed away. The 
last group is not the least important, for work of this kind 
may be needlessly repeated unless there is a ready reference to 
what has already been done. 

There is a large amount of mformation of such a statistical 
character published in this country already; weekly and 
monthly weather reports of the United Kingdom appear reg-, 
ularly; but for the war the climatological atlas of the United 
Kingdom would have been published by the co-operation of 
the Meteorological Office and the Royal Meteorological Society. 
Pilot charts of the North Atlantie and the Indian Ocean 
appear monthly and contain much information relating to 
these ocean areas which have been collated from the valuable 
meteorological logs contributed by ships’ officers. 

No doubt, in view of the new denands made upon meteor- 
ology, some of these forms of supply need revision to make 
them more widely useful; average conditions can be set out in 
publications appearing at moderately long intervals, while 
current information must be distributed quickly and in a less 
eumbersome form. Inquiries are already being received with 
increasing frequency, but provision is being made to deal with 
them on a larger seale and to encourage them. 








Kstimating Performance of an Airplane 


Given Engine, Flight Duration and Military or Commercial Load 


By Lt. Col. V. E. Clark, Air Service, U. S. A. 


In a previous article on this subject* the writer showed a 
series of curves intended to serve as a means for quickly 
obtaining rough estimates of the ceiling, and high and low 
speeds and climb at all working altitudes, of an airplane hav- 
ing given total weight, surface area, engine power and general 
arrangement. 

Now it appears possible to estimate roughly the total weight 
of an airplane having given engine, required flight duration 
and military or commercial load. It is also possible to esti- 
mate its surface area having given these three things and the 
general arrangement and surface loading factor. 

Thus, it appears that, before starting the design of an air- 
plane, the engineer can, by linking the following data with 
the preceding set of curves referred to, roughly and very 
quickly predict the performances at all altitudes of the pro- 
posed airplane—starting with values of the weight, power 
and rate of fuel consumption, of the engine which it is pro- 
posed to use, the required flight duration, and the military 
or commercial load to be carried. It is also necessary to 
decide the required landing speed, which gives a value for the 
surface loading. 

With these same data, we can, having given the proposed 
flight duration and military or commercial load, choose the 
most suitable engine to use to obtain given required perform- 
ance. Again, having given required performance, proposed 
engine, and military or commercial load, we can estimate the 
possible flight duration and radius of action; or, having given 
engine, required performances and radius of action, we can 
estimate the possible or most economical military or com- 
mercial load, ete. 

For the data in Table V, it is assumed that, varying with 
types and sizes as indicated, the weight of the fuselage bears 
a certain relation to the weight of the items which it con- 
tains; that the weight of the landing gear bears a certain 
relation to the weight of the airplane it supports on land- 
ing; that the weight of the main planes bears a certain rela- 
tion (varying with surface loading value) to the total weight 
they support in flight; and that the weight of the tail surfaces 
bears a certain relation to the weight of the main planes which 
they stabilize and control. The main planes on biplanes of 
150 sq. ft. area may weigh as low as 0.8 lb. per sq. feet— 
on biplanes of 1,500 sq. ft., as high as 1.55 lb. per sq. ft. 
Monoplanes are heavier per unit area; triplanes are lighter. 

Therefore, the completely loaded airplane has been divided 
into seven components as indicated hereinafter, values for 
three of which are to be assumed—enumerated in the second 
paragraph of this article. 

The weight of the fuel and oil varies with the power of the 
engine, its fuel efficiency, and directly with the duration of 
the flight. For the ratio between fuel capacity and flight 
duration, it is asumed in this article that the engine is driven 
at full throttle during the entire flight. The pilot can by 
throttling, fly at a more economical speed (greater distance 
per gallon), and, with a given fuel capacity, cover more dis- 
tance, and stay in the air much longer, without great loss of 
speed, especially if a propeller of very high pitch is used. 
Engineers may make the necessary correction for this and 
still use the method shown. 

Fig. 17 indicates the rate at which fuel consumption varies 
with altitude, it having been assumed that the engine is driven 
so as to develop power as indicated in the power-altitude 
curve in Fig. 1 (preceding article). By using this curve we 
can, having given rate of fuel consumption at sea level, esti- 
mate the duration of fiight at any working altitude. 

Readers must realize that the results obtained by using the 
method shown will be very approximate only. The values 
for the various coefficients shown in Table V indicate how 
greatly these vary with difference in type and size of air- 
plane. For instance, in a machine which has a long fuselage 
(in proportion to the span) the weight of the fuselage will 


* See Sept. 15, 
NEERING. 
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low. 
Wings with high aspect ratio and high gap-chord ratio and 
long bays, while more efficient aerodynamically, will weigh 


be high, but the weight of the tail surfaces will be 


more than wings of the same area of low ratios. Other things 
being equal, the higher the structural factors of safety the 






































greater the weight. Again, careful and ingenious design will 
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eliminate weight without sacrificing strength. If high speed 
is more to be desired than high ceiling and good climb, the 
designer may, in order to increase aerodynamic efficiency at 
low angles of incidence, be forced to add weight; or, vice 
versa, if climb and ceiling are more important, he may reduce 
weight at the cost of aerodynamic efficiency. 


Method :—The seven components of the airplane, ready for 
flight, are as follows :— 
Let 

P=weight of engine, complete with radiator, shutter and 
connections, all water, propeller, exhaust manifolds, car- 
buretor, ignition systems, starter, ete., but not including 
mounting tanks or connections. , 

F=weight of fuel and oil, not ineluding tanks or connec- 
tions. To obtain a value for F’, we must, after decid- 
ing duration of flight, know the rates of fuel and oil 
consumption of our engine and refer to Fig. 17, after 
deciding desired altitude for cruising. Corrections may 
be made if it is proposed to fly with engine throttled. 

U=weight of useful military or commercial load, including 
pilot and passengers, armament, ammunition, bombs, 
radio sets, camera, ete. or mail, express, spare 
parts, ete. 

The items P, F and U may be ealled the three known vari- 

ables. 

Then, let 

B=total weight of fuselage or fuselages and nacelles, includ- 
ing not only structure, covering, cowling, tail skid, etc., 
but ev erything contained within, such as engine mount- 
ing, tanks, seats, ete. , but not including any 





AVIATION 


item listed after P, F or U. (Tanks usually weigh 
about 1 lb. per gal. capacity.) 

W=weight of main planes including doped fabric, ailerons, 
tip skids or floats, interplane struts, wiring and fit- 
tings. Let A=net area of main planes, ineluding flaps. 

E—weight of all tail surfaces, complete, including external] 

bracing and control wires. 

G=weight of landing gear, complete. 

I. Then 7, total weight of airplane, completely loaded, 
ready for flight=P+F+U+B+W-+E-+4. 

Surface Loading: 

Il. L=xT/A. 

The value of L which it is decided to use will depend upon 
the desired landing speed and proposed wing section and 
arrangement. 

Using coefficients, varying with types and sizes, as indi- 
cated in Table V. 


B 
ae Pies OC om < — 
(PHF+U); C= 57 eTG 


III. B=C, 


ae 
V. E=C,W=C, (C,T/L); C,=E/W= CT 
VI. G=C,T; C.=G/T. 
Then: 
VIL 7 (I+C,) (P+Fr+0U) 
; ~ I—-lé,/L U+€,)+¢,]) 

It is suggested that engineers, if they consider the method 
useful, expand Table V as data may be obtained on further 
types. . 

The method is to first decide on the engine to be used, the 
desired flight duration, and the military or commercial load 
to be carried. Then decide upon the wing loading L. Then 
decide upon the general arrangement or type and enter lable 
V, choosing the type therein most closely resembling the pro- 
posed machine, to determine the coefficients C,C,C,, and C.. 

We now have values by which, from formula VII, we 
obtain the approximate total weight of the proposed airplane. 

From formula II, having already decided the proper value 
for L, we obtain our value for A, the area of the main planes ; 
and we can quickly estimate the spread, chord and gap of 
the main planes, and the proper areas and moment arms for 
the tail surfaces. aig 

From this, we can make a preliminary layout drawing of 
the conventional three views. 

In the meantime, another man can—having obtained the 
value of 7’, the total weight, and knowing the power of the 
engine and the surface loading L,—enter the charts 2 to 15 
inclusive (see preceding article), and estimate the ceiling, and 
climb and high and low speeds at all working altitudes. 
Then a chart similar to Fig. 16 may be shown on the same 
sheet with the three view drawirgs. 

EXAMPLE 

Suppose it is proposed to lay out a machine similar in gen- 

eral arrangement to the DeH-9 or USD-9A. 
TABLE \ 

Type T A 
Ord. 1-seater 

training 1103 180 
St’'d E-1 trng. 1180 153 
‘Thom. M.1-trng. 1275 240 
Nieuport-17 1287. 164 
Vought-VE-7 1928 293 
Curtiss JN-4D. 1953 358 5.45 518 
Thom. M.-MB-3 2075 250.5 8.: 795 
SE-5-Amer. bit 2100 245 8. 725 
Pomilio VL-8.. 2106 280 7.53 825 3: 330 .18 
Ord. 1-seat pur- 

GUE: 2 ccc cies 
Loening Mono . 

plane ...... 2570 235 10.9 837 3:3 596 .18 ‘ 162. 
Verville CP-1. 2600 269 9.68 851 385 350. ? 108 . 
Lepere C-11... 3712 415.58.94 1118 519 825. 120. 
DeH-4 ....... 3893 450 8.66 1166 734 . 132. 
USD-9A Rec.. 4322 490 8.84 1215 665 . 2! 132 .03 
Pomilio VL-12 4486 578 7.76 1146 900 1100. : 101 
USD 9A Bmbr 4872 488 9.98 1126 933 1124. . 109 . 
A. E. G 7700 800 9.63 2248 1200 1754. ‘ A139 . 
0-11 8300 870 9.54 2467 1818 1270. .722 .060 . 
Martin Bomber 9590 1070 ... 2400 2000 1825 . 110. 
Handley-Page..14780 1660 8.90 2550 2450 3505 . 079 . 
HS-1L 5900 653 9.03 1122 730 1162. ‘ 178 

23000 2380 9.66 4000 6020 1780. : 227 . 


2355 261 9.02 870 362 .173 1. 127 
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The total weight of the useful load which it is desired 
to carry is, let us say—685 Ib. 

P.—We decide to try the Liberty 400 hp, 12-eyl., direct 
drive engine, with a nose radiator and a small auxiliary 
radiator. 

Then P=weight of engine + propeller (45) + hub, bolts, 
nuts (25) -+- radiators, shutter, ete. (153) + water (125) a 
exhaust manifolds (23) =1215 lb. 

F’.—We decide to have fuel capacity sufficient for 5.5 hr. 
flight at full throttle at 10,000 ft. altitude. The rate of con- 
sumption of fuel of this engine is .509 lb. hp. hr. at sea 
level, and of oil,—.0373 Ib. hp. hr. Consulting Fig. 17, we 
see that the probable hourly consumption of fuel and oil at 
10,000 ft. = 400 x .5463 x .763 = 166.6 lb. Then F =5.5x 
166.6 = 917 lb., of which 854 lb. (139 gal.) is gasoline. 
Should the pilot fly at throttle for three-quarters power, he 
can remain in the air, at 10,000 ft. for 917 ~— (34 x 400 x 
.0463 x .763) = 7.34 hr. 

We decide upon wing loading, L = 8.84 Ib./sq. ft. 

Referring to Table V we estimate that . 

C,= 220 

C, = 1.284 

C,= .132 

C,= .034 

From Formula VII: 

T= (+¢,) (P+F+0) 
~ 1—(0,/L (1+C,)+¢,] 
(1+-.229) (1215+917-+-685) 


1.2 


84 
1-604 an ‘ 

3.84 (1+-.132) +.034 
=4,322 lb.=estimated total weight loaded. 
299 

Referring in the preceding article, to the first example, 
charts Figs. 2 to 15( inclusive, and tables I and II, we get 
performance chart Fig. 16. 

The high speed at 10,000 ft. is 124 m.p.h. Therefore the 
radius of action at full power of our proposed airplane, 
carrying 685 lb. of useful load, is approximately 5.5 x 124 
=682 miles. 


Area main planes= - 


The Influence of Water Injection on Engine 
Performance 

A short investigation has been conducted at the Bureau 
of Standards to determine the effect of water injected into 
the intake manifold of an internal combustion engine. This 
investigation was carried out on two different engines, truck 
and automobile, but the results in general are such as to 
apply to airplane engines. 

The first series of tests was conducted to determine whether 
the use of water injected into the intake manifold has any 
effect on the horsepower output and fuel economy; the sec- 
ond series to determine the effect upon the carbon deposit 
on the eylinder walls and piston heads. 

The data obtained indicate that in an engine of good design 
there is no appreciable gain in power or fuel economy due 
to the injection of water, but in a badly carbonized or a 
poorly designed engine, where hot spots due to improper cool- 
ing are present, a slight increase in power may result. If 
enough water be used, it will remove a small portion of the 
carbon but will cause at the same time a considerable reduc- 
tion in the operating efficiency of the engine. 

The maximum amount of water used in these tests was 
limited to that which did not materially interfere with the 
normal operation of power output of the engine and the 
results do not indicate the value of much larger quantities of 
water as injected under special conditions solely as a carbon 
removing agent.—National Advisory Report. 








Note on the Efficiency of Tandem Propellers 


By J. G. Coffin 


Assistant Director of Research, Curtiss Engineering Corp. 


It is sometimes a question whether it is better to install two 
engines in one nacelle, thus diminishing head resistance and, 
in consequence, having one propeller, a tractor, and the other 
a pusher; or to install each engine in a separate nacelle and 
take a loss in added head resistance. 

This decision is, of course, determined by the structural 
difficulties involved, as well as by the horsepower of the avail- 
able engines, diameter of the single propeller necessary to take 
eare of large horsepowers, increase in moment of inertia of 
the machine as a whole, and by other considerations. In order 
to decide the question to the best advantage, it is well to be 
clear on the fundamental principles involved, and the follow- 
ing discussion may be of interest and value in coming to a 
decision in any specific case. 

The result shows that there is bound to result a decrease in 
the overall propeller efficiency of a tandem arrangement as 
compared to propellers in parallel. Whether this impaired 
efficiency is more than compensated by other attendant advan- 
tages or not is a matter of calculation in any specific case, and 
each case must be treated on its merits. 

Consider, for example, that two propellers are attached to 
a machine flying at 100 m.p.h., and assume a slip of 20 per cent 
in the forward propeller. This, means that air entering the 
propeller at 100 m.p.h. issues at 120 m.p.h. The rear propeller 
then receives its air at 120 m.p.h. 

At first glance it would seem that if the rear propeller were 
properly designed for this higher air speed there would not 
be any impairment in its efficiency. This special design must, 
of course, be earried out, but we shall show below that even 
then there is a loss in efficiency. 

Assume that the fore propeller has an efficiency of 80 per 
eent for its working condition and also that the rear propeller 
has an equal efficiency for its working condition in the wake 
of the one in front of it. Let 7, and T, be the thrusts of the 
fore and aft propellers respectively, and P the horsepower of 
the engines, then we have by definition 


T,X 100 80 





375. ~~ 1007 (1) 
T, X 120 80 
— ee gies aol 9. 
i 375. 100 7 (2) 
T. 100 
By division we obtain aac = (3) 
10 
or } A =j2 a; (4) 
Now the useful delivered power of the fore propeller is 
T, X 100 
375 (9) 
and the apparent useful power of the rear one is 
T, X 120 
375 (6) 


But actually the effective useful power of the rear propeller 
is not that given by the preceding equation, but is 
T, X 100 7) 
375 ( 
Dividing (7) by (5) we get for the ratio of their effective 
delivered powers 
effective delivered power rear prop A 


effective delivered power fore prop 17, 
and by (4) z = is = 83.4 per cent 
Hence the effective efficiency of the rear propeller, although 
correctly designed for an efficiency of 80 per cent, is only 83.4 
per cent of 80 per eent, or 66.7 per cent. This is a reduction 





of 13.3 per cent in its assumed efficiency. The combined effi- 
ciency of the two is therefore only 
80 + 66.7 
2 
a decrease of 6.3 per cent on the total horsepower involved. 
This argument applies, of course, in a similar manner to any 
other actual ease. 


= 73.7 per cent 
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The above numerical example may be generalized as follows 
where 

T, and T, are the propeller thrusts of fore and aft propellers 
respectively. 

», and p, their designed efficiencies. 

p.,' the effective efficiency of the rear prop. 

V the air speed of the machine. 

V +S, the slip stream speed due to fore propeller. 

P, and P, the brake horsepower of the engines respectively. 


Then TLV =a, 
T,(V +8,) =p,P, 
2” =P; 
Hence 
Sle SRS * TAR V 1 
= P, Fe TV +S8,) = Ps V+S, = Ps 1+ce 


where ¢ is the slip stream ratio. 

From experiments made in England it appears that instead 
of S,, 6/10 of its computed value should be used. This will 
moeeee the computed efficiency of the rear propeller some- 
what. 


1 
Ife = 9 (corresponding to 20 per cent slip) 
Using a slip ratio of 6/10 of 4% we get 


. 1 
esl Se Se Gear 89.4 per cent u, 
bX 
10 5 


The figure actually given for the efficiency of the rear pro- 
pellers was 93 per cent of its computed efficiency. 

The net result of the argument is that it is always detri- 
mental to run a propeller in the slip stream of another unless 
other attendant gains more than compensate for the necessary 
loss in efficiency thereby incurred. 

It is also evident that as any increase in slip will reduce the 
rear propeller efficiency, climbing and slow speed are bad 
conditions for propellers in tandem. 





Hydrogen Impurities on Airship Fabrics* 
By Lr. Compr. P. L. Trep, R.N.V.R. 


The presence of arsine (A H,) and phosphine (P H,) in 
hydrogen has been found to have a damaging action on air- 
ship fabric; for instance, a balloon which burst at Milan in 
1906 was found to have weak patches in the fabric, which 
patches contained arsenious and phosphoric acids. Arsine 
and phosphine in hydrogen (pure) do not appear to have a 
damaging action on fabric. 

The oxidation products of these gases do the damage. In 
an ordinary airship envelope there is found besides the hydro- 
gen, water vapor, nitrogen, oxygen, traces of arsine and 
phosphine (particularly if the gas has been made by the 
silicol process). 

Under the conditions cited the arsine and phosphine oxidize 
if copper fastenings are used inside the gas bag. The same 
reaction takes piace if the internal rigging has been treated 
with copper compounds, the resulting acid liquid falling on 
the fabric and very greatly reducing its strength. Three Astra 
ships have had |their curtains burst in the air (1916-17), and 
this has been attributed to the secondary effect of phosphine. . 

The existing ‘rules are: No copper fastenings. No copper 
compound treated rigging or fabric. If metal fastenings are 
to be used, as far as is known aluminum can be used with 
safety. 





* Aircraft Technical Note, Bureau of Construction and Repair, Navy 
Department. 


Inadequacy of Visual Inspection in Kiln-Drying 
By H. D. Tiemann, M.E., M.F. 


Physicist and Dry Kiln Specialist, U. S. Forest Products Laboratory 


Brashness, internal stresses, and hidden checks produced by 
poor drying may be passed undiscovered in the most rigid in- 
spection, since they cannot always be determined by direct 
examination of the material. The drying process itself is, 
therefore, of prime importance, not only for the saving of ma- 
terial through the avoidance of due waste from injuries, in dry- 
ing but even more so for the assurance that the material which 
passes inspe¢tion shall be free from subtle defect or possible 
weakness. For this reason it has become necessary to draw 
up very careful specifications for the drying operations them- 
selves, and to place inspectors at the kilns to see that the opera- 
tions are conducted in accordance with the specifications. The 
need for this was realized when the airplane program was 
undertaken at the beginning of the war, and the Forest 


that had been set aside to air-dry under most favorable condi- 
tions. This requires the lapse of considerable time before the 
final analysis can be made, in order that the material may be 
properly air-dried. The first and most urgently needed part 
of this problem has already been worked out, demonstrating 
the safety of the drying conditions as recommended in the 
specifications, but the second part has not yet been completely 
solved, and the experiments are still under way. 


Visual Inspection Not Sufficient for Airplane Woods 


For nearly all commercial! uses, it is sufficient that wood be 
dried without any visible injury or any defect that can readily 
be detected by inspection. For uses in which the strength re- 


quirements are more exacting, such as for implements, wagons, 





Fig. 1. 


Products Laboratory of the U. S. Forest Service, Madison, 
Wisconsin, was looked to for the necessary information. 

The Forest Service had for many years conducted exhaustive 
experiments on the mechanical properties of various species. 
On the effect of various treatments and temperatures upon 
their properties, and develop methods of kiln-drying woods 
from the green condition. 

The Signal Corps specifications* were prepared on the basis 
of this previous knowledge of drying and of the mechanical 
properties of woods. The results of a few preliminary tests 
made in April and May, 1917, upon some airplane material of 
partly air-dried spruce and ash were also taken into account. 


Necessity for More Exact Knowledge as to Strength 


It was evidently desirable, however, to establish definitely 
and beyond all question what effect would be produced upon 
the strength of the wood by methods of drying given in the 
specifications, and to obtain more exact knowledge about the 
limiting conditions for each species of wood as regards the 
severity of treatment beyond which it would be unsafe to go. 
This called for exhaustive drying and strength tests, which 
were at once undertaken at the Forest Products Laboratory. 
Shipment of logs of various species were received at the Lab- 
oratory. The logs were sawn, and materials selected therefrom 
were kiln-dried under different sets of conditions. Mechanical 
tests were then conducted to compare this material with 
matched green specimens, and also with matched specimens 


*Specification 20, 500-A for Kiln-Drying Airplane Stock, Air Service, 
U. 8S. War Department. 
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ete., a slight reduction in strength, of 10 or even 25 per cent, 
is seldom of sufficient consequence to be considered a serious 
defect, provided the wood is satisfactory in other respects. 
Even when strength is of prime importance, as for tool 
handles, for instance, a serious consequence, such as a casualty, 
would seldom result from failure in this respect. In fact, to 
the manufacturers accustomed to handling wood for ordinary 
purposes, and more especially to the lumber dealers who are 
used to the commercial grading rules and methods of inspec- 
tion, the selection of wood for airplanes is like learning a new 
business. It is frequently difficult for them sufficiently to read- 
just their knowledge of former methods of inspection to ap- 
preciate the significance of the subtle defects which render 
wood unsuitable for airplanes. 


The chief invisible defects not covered by ordinary grading 
rules are brashness, spiral grain, casehardening (internal stres- 
ses), and minute checks produced in the drying that have 
closed up again and become invisible. 


Methods of inspection, for the detection of these subtle de- 
fects are, as yet, by no means satisfactorily worked out. More- 
over, inspectors are necessarily inexperienced in this line of 
work, as such examinations are comparatively new, and no 
specific tests are known for determining positively whether a 
particular piece is suitable or should be rejected. Much de- 
pends upon judgment founded on experience, and, as the 
latter has necessarily been lacking, errors have frequently been 
made. Inspectors have often become alarmed over one of 
another class of defects and have thrown out great quantities 
of valuable material, such as wing beams or propeller woods, 
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Fig. 2. 


which tests to destruction subsequently, conducted with care 
have shown to be entirely suitable for use. 


Advance Rot 


In this connection, the question of “ advance rot ” as affecting 
the toughness of the wood is of great importance. Even where 
there is apparently no evidence of the actual presence of 
fungus hyphae, the enzymie action has been known to extend 
some distance into the otherwise sound wood, altering the 
chemical condition of the cell walls and causing the so-called 
“advance rot.” This condition is usually accompanied by a 
discoloration of the wood, but other discolorations of an en- 
tirely harmless nature also frequently occur, and the discolora- 
tions of certain fungi fade out entirely upon exposure to the 
air. Very little is known concerning this subject and it is 
now being carefully studied by the pathologists of the Depart- 
ment of Agriculture. 

No Adequate Direct Tests Have Yet Been Devised 


It might be argued that an actual mechanical test is the only 
accurate means of determining the suitability of a piece of 
wood for use; but here the difficulty enters that a mechanical 
test, to be entirely adequate for the purpose, in some cases 
injures the part and renders it unfit for use. A test made 
within the elastic limit of the material will establish its strength 
up to the amount of stress imposed, but it does not indicate 
what will be the behavior of the piece if it is suddenly made to 
withstand a load considerably in excess of this amount. On the 


Doveuass Fir WinG Beam Stock READY FoR THE KILNS 


other hand, a test made on an adjacent piece of wood fails of 
its purpose, as the defect may be confined to the one specimen 
and not occur in the representative piece tested. This throws 
us back upon a visual examination based on the intimate ex- 
perience of the inspector, which after all may prove to be the 
most effective way; but, at the present time, is far from satis- 
factory, and for certain purposes the mechanical test within 
the elastic limit is probably preferable. 

The test to maximum load of struts that fall in the long- 
column class is adequate to determine the load-carrying 
capacity of the strut, and the test may be made without any 
injury to the strut. Such tests, however, cannot entirely take 
the place of visual inspection. Visual inspection is needed in 
this case to detect defects which, while not affecting the 
maximum load, would have a tendency to produce failure very 
early after the maximum load was passed. 


Suitable Drying Conditions 


The accompanying curves give the temperatures and humidi- 
ties suitable for kiln-drying airplane material without injury. 
The length of time shown is only intended as approximate, as 
it will vary greatly in different kilns. 

In these curves the temperature is in degrees Fahrenheit of 
the hottest portion of the pile of lumber. The relative humidi- 
ty and the moisture percentage of portions of lumber subjected 
to these same conditions are also given. It is not intended that 
these curves should represent the continuous conditions at all 
times, as it would ordinarily be entirely impracticable to fol- 
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low a smooth curve in the regulation of a dry kiln: but they 
represent the maximum temperatures and minimum humidities 
which should prevail for any considerable time, and a condi- 
tion which should be approached as nearly as possible. Milder 
conditions are permissible, but not more severe. Steaming in 
saturated steam at the beginning of the drying with a tempera- 
ture not more than 15 deg. Fahr. higher than the initial drying 
temperature, and combining six hours for every inch in thick- 
ness, is permissible and usually desirable for green wood; for 
previously air-dried wood, eight hours for every inch of thick- 
ness may be allowed, with a temperature not over 30 deg. higher 
than the initial drying temperature. Near the end of the run, 
the material, if casehardened, should be steamed for not more 
than three hours, in saturated steam at a temperature 20 deg. 
higher than the final drying temperature. After steaming the 
normal drying conditions should be resumed, and the excess 
moisture added by the steaming should be removed from the 
lumber. An average dryness of 8 per cent, with an individual 
variation of from 5 to 11 per cent, is ordinarily required. 

For details as to measurements of conditions in dry kilns 
and tests of the lumber, reference is made to Signal Corps 
Specification 20,500-A. 


Study of Aerology in the Air Services 


The establishment by the Navy Department of a school to 
train men in the science of aerology, as the exploration of the 
free atmosphere has been called since 1906, marks one of the 
two steps taken by the Government for the study of this sub- 
ject, now so necessary to the success of aviation both in a mili- 
tary sense and commercially. The Army has requested that 
accommodations for fourteen aviators be provided at the school 
to co-operate in this new study. The second step made by the 
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Government is the establishing of a board comprising two 
Army and two Navy officers and two representatives of the 
Weather Bureau who have been working on the problem of 
meteorological adjustment covering the upper air. In the 
Army and Navy it is suggested that a system of upper air ob- 
servation be established and reports transmitted to a central 
point, where they may be disseminated by telegraph and wire- 
less as is now done in Great Britain. The meteorological ad- 
justment desired is first for the United States and then with 
Canada and South America. In this connection it will be 
recalled that when the British dirigible R-34 arrived at Mineola, 
Long Island, on July 6, on the first trans-Atlantic trip of this 
type of airship, the meteorological officer of the dirigible 
stated it was his experience that the weather reports issued by 
the governmental weather bureaus were absolutely of no use 
once an airship rose to the great heights at which they now 
travel, and that aerology was an undeveloped science in so far 
as practical aviation is concerned. Air Service officers attempt- 
ing flights for altitude records in our Army have also demon- 
strated how little we know of meteorological conditions in the 


upper strata. 


The Aerological School maintained at the Navy Air Station, 
Pensacola, Fla., will have an accession of fifteen enlisted men 
to start the four months’ prescribed course opening on Dee. 1. 
Six of the students come from the Navy Air Service, three 
from the Marine Corps and six from the Army Air Service. 
The class of six with which the school opened is receiving 
training in aerology preliminary to taking the advance course 
which will be maintained at the Weather Bureau in Washing- 


ton, D. C. 


M. I. T. Endowment Campaign 














Front VIEW OF THE MASSACHUSETTS INSTITUTE oF TE 
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The U. S. Government is doing much of its research along 
aero-dynamic lines in the Aeronautical Engineering Labor- 
atory at the Massachusetts Institute of Technology. The 
wind tunnel there is one of the few installations of that kind 
in the United States and is modeled on the channel built by 
the National Physical Laboratory at Teddington, England. 
It consists of a horizontal wooden box, 50 ft. in length and 4 
ft. square. At one end a four-bladed propeller revolves up 
to a speed of 900 r.p.m. for a current velocity of 40 m.p.h. 
This is driven by a constant speed direct current motor. A 
speed of 30 m.p.h. has been found to be the best for ordinary 
testing. An important feature of this tunnel is the remark- 
ably uniform rate of air flow, this uniformity being main- 
tained by means of a motor rheostat used in conjunction with 
an air-speed gauge. 

In the tunnel is a balance which registers the lift, the drift, 
and the resistance-of the models in the uniform air currents. 
It is a copy of the one at the National Physical Laboratory in 
Great Britain and its coming to America was considered of 
such importance that it was given a reception before it left 
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England. In testing a complete model of a plane for “ yaw,” 
or rotation about its vertidal axis, in flight, or in testing a 
wing for moment the model is mounted on a channel arm in 
normal flying position and the moment of rotation determined 
by means of a calibrated torsion wire. 

The Institute is anxious to develop its aeronautical engineer- 
ing course to a point where it can be included in the general 
undergraduate curriculum. It is in order to finance develop- 
ments of this kind that the alumni and friends of M. I. T. 
are planning a campaign for a $10,000,000 Endowment Fund. 
The campaign is to last through the fall, but must be success- 
fully terminated before the beginning of the new year if the 
institute is to receive the $4,000,000 which an unknown bene- 
factor, “ Mr. Smith,” has promised on the condition that an- 
other $4,000,000 be raised in that time. Technology owes her 
present splendid quarters in a large measure to the generosity 
of this same “ mysterious Mr. Smith,” who has already given 
her $7,000,000. This time “Mr. Smith” has promised to 
reveal his real name at the close of the campaign and all 
Technology is awaiting that time with a great deal of interest. 








The following assumptions will be made in caleulating the 


elimbing rate with a fixed blade propeller: 
1. Engine output = 170 hp. ‘ 
2. Propeller diameter = 8 ft. and A = 50.3 sq. ft. 


3. Radiator area = 3.3 sq. ft. Effective area = 50.3 — 3.3 
= 47. 

4. Velocity of airplane = 120 m.p.h. = 176 f.p.s. 

5. Engine speed = 1600 r.p.m. = 26.7 r.p.s. 

The calculations are as follows: 

In order to compute the thrust assume a propeller efficiency 
of 79 per cent. 


550 X hp. Xe 550 &* 170 X 0.79 

















. b 176 
v 420 
a * - om 
a8 > = a7X176 X0.00038 ~ 21-4*Ps. 
Av 
g 
t 21.4 
ip = — =—— = 122%. 
ens “ae 
V 176 
¢ = ———= igg7 = 942%. 


: ND * 
We must now determine the value of > and in doing 


this it may be assumed that the section at 0.75 radius is 
representative of the propeller as a whole. 
ND _ 0.75 X 1600 X 8 
Vo —s«60 X 186.7 
= 20, e, (from Fig. 3) = 0.865. 


= 0.858. 





Ky 

Ky 

Then e = 0.942 0.865 = 0.815, which is reduced to 80 per 
cent by the spiral component of the slip stream. (The as- 


sumption of 79 per cent in computing thrust is nearly enough 
eorrect so that it need not be recomputed. ) 


Output = 0.80 * 170 = 136 ‘hp. 





; : 0.75%ND 

The effective pitch angle 9 = cot’ ———— 205 deg. 
r 
V+ 5 

Assume that the true angle of attack from chord is 0.5 deg. 


and that blade angle (6) = 20.8 deg. 
Propeller Efficiency Under Climbing Conditions 


The following calculations apply to propellers on a con- 
ventional-type engine: 
Assume rate of climb as 65 m.p.h. = 95.3 f.p.s. 
The speed in climbing = 1475 r.p.m. 
Assume efficiency = 60 per cent. 
0.60 550 & 1475 & 170 
95.3 X 1600 
542 
~ 47 X 95.3 X 0.00237 
50.9 
95.3 
VCS 
a ae 
v+5 


T= 





= 542 lb. 





v = 50.9. 





Slip = = 53.4%. 





= = 79%. 


ND _ 0.75 X 1475 X 8 = 129 
Y . Xs 
Effective pitch angle 9 = 14.5 deg. 














* Aeronautical Mechanical Engineer, A. 8., 8. C., 0. S. Army. 


Paper 
read before the S. A. E. Convention at Daytun. 








Computations of Airplane Climb 


By F. W. Caldwell* 
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Angle of attack = blade angle — effective piteh angle 
= 20.8 — 145 = 6.3 deg. 


K 
“=15.5.  e, (from Fig. 3) = 0.79. 
Ke 
e = 0.79 X 0.79 = 62.3 per cent, which is reduced by the 
spiral component of slip stream to 60 per cent. 
0.60 & 1475 & 170 
1600 
Before going further to determine the climbing rate let us 
obtain figures similar to the above for an adjustable piteh 
propeller. For this assume that 
Speed = 1970 r.p.m. during climbing. 


Output = 1970 « 170 
1600 


Bfficieney = 55%. 
Air speed = 65 m.p.h. = 95.3 t.p.s. 
0.55 & 550 & 209 








Output = = 94 hp. 


= 209 hp. 




















T = =6 
95.3 655 Ib. 
665 
*= 47x 95.3 < 0.00238 ~ © EPs. 
62.5 
Slip = es = 65.5%. 
6 on neh ee aa a 
» 126.7 
V+ 
K 
= = 20. e, (from Fig. 3) = 0.85. 
ND _0.75X1970X8 _ 1. 
7 Sie 


e = 0.86 0.753 = 64.7 per cent, which is reduced by spiral 
component of slip stream to be 59 per cent. 
Output = 0.59 K 209 = 122 hp. 


Comparison of Climbing Rates 
Assume 
Weight = 1400 lb. 
Power required to fly at 65 m.p.h. = 35 hp. 


With the Fixed Pitch Propeller 
Excess power for climbing = 94— 35 = 59 hp. 
59 & 33,000 


Rate of climb is 
ate of climb is 1400 


= 1390 f.p.m. 


With Adjustable Pitch Propeller 
Excess power for climbing, 123 — 35 = 88 hp. 
88 X 33,000 
1400 


Gain in rate of climb = 49%. 


The increasing speed of engine during climbing will have 
the tendency to overspeed the powerplant while climbing and 
to allow the speed to become normal in level flight. The de- 
sirability of this feature is still open to question. 








Rate of climb, = 2070 f.p.m. 


Calculations of Efficiency During Climbing 


The following caleulations apply to an adjustable piteh 
propeller on a constant torque engine: 


(1) At ground level: 
£ — 0.00238 
g 


V =103f.p.s. Engine output, 445 hp. at 1700 r.p.m. 
Assume efficiency = 55%. 


A = 104 sq. ft. 


AVIATION 


0.55 & 445 & 550 
T = 103 = 1310 lb. 


zs 1310 
~ 0.00238 &K 104 « 103 
ee: an 
: . 1237 
V a. ry 
ND 1700115 0.75 
V.©6©~©~—S«<SO X 138.6 
Ky . 
e, (from Fig. 3) 


zt 
e = 0.720 X 0.80 = 0.576, which is reduced by the spiral 
component of the slip stream to be 53 per cent. 
Output (useful) = 445 & 0.53 = 236 hp. 
(2) At 10,000 ft. altitude: 


2 — 0.00178 
9 








= 51.4 f.p.s. 


= 0.80. 





= 1.764. 





= 16. = 0.720. 


A = 104 sq. ft. 


V = 118.7 f£.pss. 
Output = 445 hp. at 1700 r.p.m. 
Assume efficiency = 56%. 
0.56 * 445 « 550 
118.7 
1155 
~ 0.00178 X 104.7 X 118.7 
oe 


v 145 
V+ ri 


1700 * 11.5 & 0.75 
60 153.9 


(See Fig. 21.) 


T= = 1155 Ib. 








= 52.5 f.p.s. 


= 0.819. 





La = 1.59. 





e, (from Fig. 3) = 9.74. 


e, = 0.819 X 0.74 = 60.5 per cent, which is reduced by 
spiral component of slip stream to be 57 per cent. 
Output (useful) = 445 0.57 = 254 hp. 


(3) At 20,000 ft. altitude: 


2 _ 9.00119. A =1045sq. ft. 
9 


V =144f.p.s. (See Fig. 21.) 
Output = 445 hp. at 1700 r.p.m. 
Assume efficiency = 62%. 


2 x 550 
wn 082 X 445 X50 _ 1055 Ib. 


144 
1055 
a = 61.7 f.p.s. 
0.00119 X 104 x 144 ~~ ON EPS 
V 144 
v 1% 


- fs 
— 


r5 
ND 1700115 0.75 
Ree 185 X 60 
Ky 
K, 
e = 0.79 <.0.823 = 65 per cent, which is reduced by spiral 


component of slip stream to 62 per cent. 
Output (useful) = 445 < 0.62 = 276 hp. 





823. 





= 1.32. 


= 16. e, (from Fig. 3) = 0.79. 


Engine with Constant Torque. 


The values of Ky necessary to maintain flight at different 
speeds and altitudes can be calculated from the formula: 


- KySV* = 3400 
in which S equals 420, so that 
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K,y= 


These values of Ky are given in the following table: 








M.P.H. 
F.P.S. 








Altitude, 
Ft. 














SSBBSceigs 














scosssssssso 


Ps 
© 
a 








The rate of climb can be obtained by computing the thrust 
and the wing drag. The difference between thrust and wing 
drag at maximum speed will be the parasite resistance. ‘The 
parasite resistance for other speeds ean be figured from the 
ratio of the cube of the velocities, and the wing drag by the 
usual method. From the sum of these two the power required 
to fly can be computed, and when this is subtracted from the 
useful power delivered the excess horsepower, and consequently 
the rate of climb, can be figured. 

For 130 m.p.h. (191.7 f.p.s.), 
assume Ky = 0.0935. Ky = 12.3. 
Ke 

7 K, 3400 
Wing drag = W K. ~ 123 


Power delivered to plane = 0.80 K 356 = 285 hp. 


276 


Wing drag hp. = 191.7 Xs —— = 96. 


276 lb. 


Assuming engine speed of 1150 r.p.m. at the ground, in 
climbing at 70 m.p.h. the engine will give 293 hp. Assuming 
58 per cent propeller efficiency, the thrust will be 
293 X 550 
103 
ste 911 
~ 0.00237 & 104 « 103 

_ 103 
~ 120.9 





ms 0.58 —911lb 





= 35.8 f.p.s. 





= 0.853. 


SumMMATION OF RESULTS OF CALCULATIONS FOR ENGINE witH ConsTaNT TorQuE 








mea 
143. 5 
62.3 


Altitude... 5,000 | 10,000 
Best climbing speed: xe “Ff ae 75 81 
PB... Bs. F 118.8 
3400 
Ky/Kz Ero" 51.4 
Parasite resistance, te. =189 p/g ; 

x V3/1913 ° 4 5 40.6 
Total hp. required to fly : 85.7 Ey 102.9 
Hp. available with conventional 

type propeller - 247 
Excess hp 3 ; 144.1 
Rate of climb, f.p.m. 1400 
Time to reach altitude, minutes.. an” 19 
Hp. available with - aemeemagy 

pitch propeller at 1700 r.p.m. e 54 : 276 
Excess hp ; 173.1 
Rate of climb, f.p.m............ 1650 
Time to reach altitude, minutes.. 12 1/2 


15,000 

88 
129.1 
Wing drag, hp. = 























ND _ 1150 X115X 0.75 _ 
_ gee 60 < 120.9 == 158. 





E acd . 
“ of 13 for this condition, the aerofoil effi- 


wf 
ciency will be 67 per cent, and 


e = 0.67 X 0.853 = 57%. 


Assuming a 
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_— goes to make the ideal aerial 


runabout? Smartness, convenience, 
economy, speed,comfort and ease of control 
—with no nervous tension—you can talk, 
read, write or even sleep—it is a gentle- 
man’s air-craft. Furthermore, the Oriole 
is equipped with a “S1x’’, and earries seven 
hours’ fuel at economical speed. 


It has been developed by the organization which 
furnished Canada and the United States with train- 
ing machines for 95% of their cadet flyers, by the 
company which constructed the Navy-Curtiss flying 
boats, masters of the Atlantic. 

The graceful and effective lines of the orange and 
black Oriole take the eye of everyone who knows and 
appreciates style. The appointments of the machine 
fulfill the promise of its appearance. A door in the 
fuselage just above the lower wing swings open to 
admit the passengers into a roomy, cushioned apart- 
ment. The pilot’s “cockpit” is just to the rear. A 
self-starter is there for your convenience. Protection 
from wind and noise is afforded by the windshield 
and the scientifically shaped fuselage. 


With a 90 H. P. motor the Oriole attains a three- 
passenger speed of 85m. p.h. This is remarkable in 
relation to load and horse power employed, and with 
respect to economy. ‘The gasoline cost per pas- 
senger mile in the Oriole is but 1 1/10 cents! With 
a Curtiss “Six” Motor, 150 H. P., the speed of 95 
m. p. h. is no less remarkable. 

There is a splendid opportunity for dealers to become iden- 

tified with this profitable industry. Get in on the ground 

floor by writing for our sales plan for your territory. 
CURTISS AEROPLANE ax» MOTOR CORPORATION 
Sales Offices: Roomoooo, 52 Vanpersitt Avenue, New York 


CURTISS ENGINEERING CORPORATION, Garden City, L. I. 
THE BURGESS COMPANY, Marblehead, Mass. 


CURTISS FLYING STATION OF ATLANTIC CITY, INC, 
Atlantic City, New Jersey 
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COLUMBUS — DE SOTO — DANIEL 
BOONE—PEARY—ROOSEVELT— 
READ 


Leaders of great adventures, realized that 
all conquests entail great risks 


Risks cannot be eliminated from adventures 
—but they can be 


INSURED AGAINST 


You can secure through us msurance policies 
protecting you against all damage. We are ina 
position to obtain the most complete protection 
to you at the most reasonable cost. 

If you have not taken out proper Aviation 
Insurance—write us. We can save you both 
worry and money. 

If you are insured we can advise you as to 
the merits of your policy—the protection it ac- 
tually affords—and what it should cost. 

Our message to Aviators is just this—Greatest 
protection at least cost. 


W rite—W ire—Phone or Call 


FRED S. JAMES & COMPANY 


123 William Street, New York 
Telephone Beekman 7433 

















ATLAS WHEELS 


Are daily gaining in favor 
with manufacturers and 
pilots of aircraft because: 


They Absorb Shocks 
They Are Stronger 
They Are More Reliable 











Standard Sizes Carried in Stock 








Inquiries and orders will 
receive prompt attention 








THE ATLAS WHEEL COMPANY 


Rockefeller Building 
CLEVELAND - OHIO 
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ontractors-to-the-Army, 
Navy-and-AirMail-Service 


‘-LW:F: Engineering-Co-,nc., 
-College Point- ‘New-York: 























G. U.S. PAT. 


AIRPLANE ENGINES 


HAVE BEEN FLYING FOR TEN YEARS j 


They are the product of skilled 
engineering and manufacturing 
experience running through 

three generations. 


Latest types are now available 





Sturtcvant Model 5A—4% - Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASSACHUSETTS 
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LEXIBILITY and versatility, resulting from combined stability and strength, commend Boeing Sea- 

planes to professional pilots and to sportsmen of the air. Ability to stand up under the most gruell- 

ing tests and day-in, day-out service, the result of perfected materials and refined craftsmanship, assure 

safety to the most daring. The greatest spruce-producing country in the world, surrounding the place 

of Boeing manufacture, gives its best wood to Boeing aircraft. Boeing Seaplanes combine symmetric and 
asymmetric stability to a degree never hitherto attained. May we address you a personal letter? 


BOEING AIRPLANE COMPANY, Seattle, U.S. A 


BOEING Seaplanes 








a counterbalanced aviation 
crankshaft.... — 


Patented July 10th, 1917 


one of the | 8 different 


models we are now making 
for 14 aviation motor companies... . 


reduces vibration and eliminates bearing pressure 
We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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THOMAS- 
MORSE 


Tandem 
2-Seater, 
Type S-6 


Equipped with 
80 bh. p. 

Le Rhone 
Engine. 


High speed, 
105 M.P. H. 


Landing speed 
35 M. P. H. 


Climb 7,800 ft. 


in first ten 
minutes. 


THOMAS ~MORSE AIRCRAFT CORPORATION 
ITHACA .N.Y.U.S.A. 


BELLANCA 
aircrd a 3 


MARYLAND PRESSED STEEL CO. (AIRCRAFT DEPT. 


TUDOR, Sales Manager 299 MADISON AVENUE, NEW YORK CITY 


HAF 
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THE HOME ¢tomity NEW YORK 


ELBRIDGE G. SNOW, President 
Home Office: 56 Cedar St., New York 


AIRCRAFT INSURANCE 


Against the Following Risks 


FIRE AND TRANSPORTATION. 

THEFT (Of the machine or any of its parts). 

COLLISION (Damage sustained to the plane itself). 
PROPERTY DAMAGE (Damage to the property of others). 


SPECIAL HAZARDS 


Windstorm, Cyclone, Tornado—Passenger Carrying Permit—Stranding and Sinking Clause—Demonstration Permit— 
Instruction Permit 


Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions, Registered Mail, Rents, Rental Values, Riot and Civil Commotion, Sprinkler Leakage, Tourists’ Bag- 
gage, Use and Occupancy, Windstorm 


AGENTS IN CITIES, TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA, MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 


STRENGTH REPUTATION SERVICE 








Used on the new ‘‘VOUGHT’”’ Flying Boat 





U-press-it 
in the 
Centre 
to 


Remove 


No Threads Required Th. Up ress it Fa rae ping 


Easily Removed 


The ideal closure for your RADIATOR or GAS TANK 


Fine for aeroplanes because of light weight and less resistance 


Price less than the ordinary cap and much neater in appearance 


U. S. METAL CAP & SEAL CO. 103-105-107 West 13th St., New York 
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WE HAVE NO MORE USED CANADIAN TRAINING PLANES 


the 350 Canadian Training Planes purchased from the Imperial 
Munitions Board of Great Britain have been disposed of 


the unprecedented demand for these “ Canucks ” by pilots who use 
them for commercial purposes exhausted our supply much earlier 
than we anticipated 


a few practically new Canadian Training Planes have been released 
for sale and are now ready for immediate delivery 


the fuselages, wings, landing gears, etc., are new and the OX-5 
engines have been completely overhauled and are guaranteed 


the price is $3000 f.o.b. Toronto 


United Aircraft Engineering Corporation 
SALES OFFICE 


1018 So. WABASH AVENUE 
CHICAGO 





52 Vanderbilt Ave. 
NEW YORK CITY 














Ail t' e experience of this 

















VERY element of per- 

fection in construction 

Pease snaed and design is incorporated 

SPORTING in “Bristol” planes— 

TYPES 

the result of ten years 

highly specialized research” 

and practical development. 
Inquiries 

for territorial representation There is a “Bristol” for 
inoited 

your purpose. 














WILLIAM G. RANELS 


— Representing — 
THE BRITISH & COLONIAL AEROPLANE CO., Ltd. 


512 Fifth Avenue New York 











organization in the manu- 
facture of speed indicat- 
ing and recording in- 
struments, is available to 
the manufacturer with a 
problem in this field of 


airplane accessory appa- 
ratus. 
Correspondence is invited 


H.W. JOHNS-MANVILLE CO. 
New York City 
10 Factories—Branches in 63 Large Cities 


JOHNS MANVILLE 
shen ing 
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PARAGON PROPELLERS 


Highly Developed Dynopter Design 
Special for J. N. Machines 








7 


oe O : ee 


nl — pe ee ——___—— 


The Economy Propeller, Par Excellence 
Price $45.00 F.O.B. Baltimore 
For Metal Sheathing Add $12.00 


These are a Special Development for O. X. 
Motors on J. N. Machines, now being made in 
large quantities and ready for immediate ship- 
ment on receipt of $15.00 deposit. C. O. D. for 
balance, with examination allowed before ac- 
ceptance and safe delivery guaranteed. Every 
one bears the Paragon mark, with all that the 
mark implies. Get our General Booklet and 
List for other designs, etc. Write today. 


AMERICAN PROPELLER AND MFG. CO. 
1261-69 Covington Street 
BALTIMORE, MARYLAND, U. S. A. 




















FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 


Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 


SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 





For R.P.M. Readings 
During the Block Test 


Before installing or after overhauling 
motors, get their accurate “rev. ratings 
with the instantly applied 


Noon, 


SPEED COUNTER 


es 
= 


Press the tip of the Veeder against rear end of crank shaft —engaging 
the push-clutch the moment you start timing; releasing pressure 
when minute is up. The clutch starts or stops recording mechanism 
instantly, giving accurate R. P. M. readings without use of stop- 
watch. Price, $3.50 


Veeder Counters are made for automatically recording 
the production of machines, and for hand-counting 
purposes, too. Write for the counter booklet 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford, Conn. 

















Aluminum Company of America 


General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 


Producers of Aluminum 








Manufacturers of 


Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 
also 
Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 
Litot Aluminum Solders and F [ux 


CANADA 
Northern Aluminum Co., Ltd, Toronto 


ENGLAND 
Northern Aluminium Co., Ltd., London 


LATIN AMERICA 
Aluminum Co. of South America, Pittsburgh, Pa. 
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SPRUCE LUMBER 


for 
Airplane Construction 





OR twenty years we 

have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 


We solicit your inquiries 


MULTNOMAH LUMBER 
& BOX COMPANY 


PORTLAND OREGON 








PROPELLERS 


Quartered Oak Laminated Construc- 
tion. Built up and shaped strictly in 
accordance with Government Draw- 
ings and Specifications. 


Not One Rejection By The 
Government 


WE CARRY IN STOCK 


For Hispano Suiza, J.N.6-H. For Curtiss OX-5 Engine. 90 
No. 1 Engine. Dia. 8’ 6”. Horsepower. Diameter 8’. 
Pitch 5.76 @ 2/3 R. 150 HP. Pitch 5’. Copper Tipped 
Pig Skin or Copper Tips. only. Government Blue 
Govt. Blue Print 34889, Print 13706, 





Write for prices = 
BUY THE BEST 


AMERICAN SASH & DOOR COMPANY 
KANSAS CITY, MO. 



































CAPITAL JIGS 


“grinder STAMPINGS vies 


E realize is asr or at sea there should be se 

feulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you gsve us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 











LEARN TO FLY 


in old established school, under an instructor who has 
given instruction to more 


AMERICAN ACES 


than any other instructor. 


Army Training Planes Used. 
We Build Our Machines. 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 
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QUALITY INSTRUMENTS FOR AIRPLANES 


Indicating Dial Type Thermometers for 
circulating oil and water. 
FOXBO PP Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 
a i Oil Pressure Gauges 


Air Pressure Gauges 


The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 
Bulletin No. BI-110 describes our Airplane Instruments. 


THE FOXBORO CO., Inc., FOXBORO, MASS., U.S. A 


New York Chicago Philadelphia Pittsburgh Peacock Bros. Montreal, Canada Birmingham 

















The pioneer manufac- 
Yb MU 

ture of airplane parts 
made from bar stock. 
Any and everything 


pertaining to the man- 





| ufacture of airplanes. 


WORLD’S LARGEST sts S/W | < 


Manufacturers of Die-Castings ae “TT | y 
| Any Quantity 


DOEHLER DiE-CASTING Co. | || Ee a 


BROOKLYN, N.Y. | TOLEDO,OHIO. A. J. MEYER MANUFACTURING CO. 


SALES OFFICES IN ALL PRINCIPAL CITIES 819 John Street West Hoboken, N. J. 























“The Propeller That Beats Them All’ 
CT ee ee Half of the 
s American airmen 


Specially designed for Curtiss Airplanes, O. X, 5 Motors; it 

climbs 2000 ft. in five minutes with full load; it adds 10 miles } have proved the 
per hour flying speed. Hundreds of them already in use. Some ? 

Airplanes are being fitted with three seats to utilize the enor- Berling’s worth. 
mous power of this propeller. These propellers are carried in 


stock; ready for immediate delivery. Price, $50.00 for plain 
tips; $70.00 with metal tips, F. O. B. 


Airplanes rebuilt; repaired; spare parts; supplies 


JACUZZI BROTHERS Defelubbal ng Ma Mi agneto 


1450 SAN PABLO AVENUE, BERKELEY, CALIFORNIA _"WORTH MOR MORE 
(Contractors of propellers for the United States Government) 














FREDERICK W. BARKER wane 
REGISTERED PATENT ATTORNEY : 4 AERONAUTICAL SOCIETY OF AMERICA 


2 RECTOR STREET NEW YORK FROM 1915 TO 1919 
Over 30 Years in Practice SPECIALTY: Patent Claims That Protect 











Telephone 4174 Rector 








AIRPLANES——DEVELOPERS OF SPECIAL AIRCRAFT——SEAPLANES 


WITTEMANN-LEWIS AIRCRAFT COMPANY, Inc. 


NEWARK BUILDERS SINCE 1906 NEW JERSEY | 
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Grand Rapids Vapor Kilns 


are used by these aircraft concerns with absolute 
satisfaction. 


Standard Aircraft Corporation 
Fisher Body Corporation 
American Propeller & Mrg. Co. 
Alexandria Aircraft Corp. 
Gallaudet Aircraft Corp. 
Thomas-Morse Aircraft Corp. 


Submit your drying problem to experts who make a 
specialty of kiln design and are prepared to furnish and 
install all equipment and instruments. 


GRAND RAPIDS VENEER WORKS 
Grand Rapids, Michigan Seattle, Washington 











Muiessner Airfones 
and 


Simon Radio Apparatus 


for | 
all aircraft uses 


| EMIL J. SIMON 


217 Broadway 








New York City 








/ MAG 
fore 
and 


RADIO ELECTRIC 
APPARATUS 


Ll! 
GENERATORS 
a 














Offer, among others, the following Seaplanes and 
Flying Boats 
Curtiss JN4 Seaplane 
Thomas Seaplane 
Standard Seaplane 
Aeromarine Seaplane 
Curtiss Flying Boat 


Thomas Flying Boat 
USAC twin motored 4 passenger flying boat and others 


Aeronautical motors 
Tractor biplanes 30 to 300 HP. 


Send for lists “ AN” State your needs 
Cable Address: USAE, New York 
Long Distance Phone: Cortlandt 449 


“.S.SALROLACHANGEL Newyork cry 


Land machines 








For Your Flying 
1 <—Boats Use 






















Upward of 5,000 gallons 
of Jeffery’s Patent 
Waterproof Liquid Glue 
has been used by the 
U.S. Navy and War De- 
partments during the 
past year, and as much 
more by the various 
manufacturers of sea- 
planes having govern- 
ment contracts. 


L. W. Ferdinand & Co. 
152 Kneeland Street 
Boston, Mass., U. S. A. 
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ROEBLING 
AIRCRAFT WIRE 


STRAND AND CORD 


THIMBLES AND FERRULES 





Send for Catalogue 


JOHN A. ROEBLING’S SONS CO. 
TRENTON, N. J. 













CARBURETOR 


BoVERY Liberty Aircraft 

Engine built is equipped 
with Zenith Liberty Carbure- 
tors—the reason is clear to 
Zenith users. 


Zenith Carburetor Co. 
NewYork DETROIT Chicago 











AIRPLANE INSURANCE 
FOR THE 
Manufacturer—Flyer 


F ire—Collision—Damage to Property of Others 
Legal Liability—Life—Personal Accident 
Conservative Rates—Best Companies 


PHONE—WRITE—WIRE 
HARRY M. SIMON 


Insurance Expert 


81 Fulton Street 






New York, N. Y. 
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Flottorp Manufacturing Co. 


AIRCRAFT PROPELLERS 
Established 1912 


213 Lyon St., Grand Rapids, Michigan 








Contractors to United States Gore:rment 








BARGAIN 


Two 
Le Rhone Motors 


New 


J. B. WILLIAMS & CO. 
1482 BROADWAY, NEW YORK 














CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York. 








WANTED—Partly or completely wrecked JN-4 machine to be 
used for demonstration purposes. Will accept in any condition. 
Address 1205 East 2nd St., Tulsa, Okla. 





FOR SALE—Used Curtis JN4D airplane in fine condition; 
just overhauled. Bargain to quick purchaser. Liberty Flyers, 
Inc., Hagerstown, Md. 





ROPOSALS for Airplane Design and Construction. Office of Con- 

tracting Officer, Eng. Div., A. 8., McCook Field, Dayton, O. Sealed 
proposals will be received here until 10 A. M., Oct. 15, 1919, and 
then opened, for furnishing certain types of experimental airplanes, 
designed and constructed by successful bidders. Further information 
on application. 


November 15, 1919 


Sale of Seaplanes, Engines and 
Spares by the Navy 


There will be offered for sale by OPEN SALES AT APPRAISED 
PRICES at the Bureau of Supplies and Accounts, oe Department, 
Washingten. D. C., the following aeronautical equipment at the prices 
stated each, 


69 HS-2-L. Flying boats 
Sets spare parts for HS-2-L 
Handling trucks for HS-2-L 
H-16 Flying boats 
Handling trucks for H-16 
F-5-L Flying boa 
Handling trucks for F-5-L 
Aeromarine type 39-B seaplanes.. 
Sets spare parts for 39-B seaplanes 
Handling trucks for 39-B 
Aero Model 40 Fiying boats 
Seaplane JN type twin engine.... 
Aeromarine type 39-A seaplane.. 
Curtiss OXX-6 Engines (new)... 1207.50 
Curtiss OXX-6 Engines (used). . .690.-1035.00 
Curtiss OX-2 Engines 90 1035.00 
Curtiss OX-5 Engines 90 HP 1035.00 
Curtiss OXX-3 Engines 100 HP. .690.-1035.00 
Hall-Scott engines 100 HP 1150.00 Gloucester, N. J. 
Gnome engines 100 HP (new).... 1500.00 Gloucester, N. J. 
Gneme engines 100 HP (used)... 900.00 Gloucester, N. J. 
Salmson Hydro-Glycier engines 220 
HP (used) Type A-9 (Direct 
drive) Gloucester, N. J. 
Salmson Hydro-Glycier Engines 
220 HP (used) Type A-2-C 
(Chain Drive) 
Boeing Tractor seaplane 


Gloucester, N. J. 
Gloucester, N. J. 


Appraised value of used motors depends upon number of hours 
flying time. Most of this equipment is new and in excellent condi- 
tion; many of the planes have never been uncrated. 


The above equipment is stored at the Fleet Supply Base, South 
Brooklyn, N. Y; Naval Aircraft Factory, Philadelphia, Pa.; Naval 
Aircraft Storehouse, Gloucester, N. J.; Naval Air Station, Hampton 
Roads, Va., and Naval Operating Base, Hampton Roads, Va. The 
rotation opposite the items gives location where stored. Prices are 
f.o.b. point of storage. 


Sales will be made subject to prior sale and approval. The 
quantities and appraised values are subject to change without notice. 


Applications to purchase any of the above equipment should be 
made to the Salvage Section, Bureau of Supplies and Accounts, accom- 
panied by deposit for 5 per cent of the amount bid. Effort will be 
made to make awards in the order in which offers are received. 


Inspection is invited and may be arranged for with the Supply 
Officer of the above Naval Stations. Schedules of Sale giving full 
description and complete data as to terms of sale are obtainable from 
the above officers or from the Salvage Section, Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C 


JOSEPHUS DANIELS, 
Secretary of the Navy. 





AEROPLANE DRAFTSMEN—Wanted immediately, experienced 
aeroplane production draftsmen, lay-out men and detailers. State 
experience and salary desired. Ordnance Engineering Corporation, 
Baldwin, Long Island. 





FOR SALE—Well equipped airplane factory, consisting of five 
modern well lighted buildings with complete wood mill, machine shop, 
wire shop, ventilated dope house, cut-up plant, approved dry kiln, and 
all other equipment necessary to conduct a well regulated factory. 
The property comprises 4% acres, spur on transcontinental railway. 
Two flying fields within short distance. Write for further details. 
Liberty Iron Works, Sacramento, California. 





AERONAUTICS—Required, young man preferably ex-Navy avia- 
tor, with some knowledge of aeronautics. Personality and business 
ability more important. Position of responsibility and promise. 
Write fully in confidence. XYZ. 





DEMOBILIZED R. A. F. officer and pilot, with 12 Huns to credit, 
winner of Distinguished Flying Cross and other medals. 1200 flying 
hours on 24 different types of machines. 500 hours on active service 
in France. Willing to make Trans-Pacific flight. Anxious to get into 
commercial aviation. Open to any reasonable proposition. Address: 
Aviator, Fayetteville, N. Y. 





DRAFTSMEN WANTED—Must be experienced in Aeronautical 
work. Thomas-Morse Aircraft Corporation Employment Dept., Ithaca, 
New York. 





FOR SALE—Two passenger Biplane, 36 ft. Wings, 7 cyl. Gnome 
Motor. All surfaces newly covered. Price $1500.00, best flying con- 
dition. C. H. Ruthorford, First & C. Sts., San Diego, Calif. 








FOR SALE—Farman Biplane 80 H. P. Renault air-cooled 
motor. Flown less than ten hours, fully equipped and in per- 
fect condition. Bargain to ‘immediate purchaser. Address 
W. Wallace Kellett, 1 West 34th Street, New York City. 
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COT 





The NC-4 first to cross the 
Atlantic. Equipped with 
Liberty motors — specifica- 
tions practically identical 
with Packard 1A-1650. 





Miss Detroit III, America’s 
fastest boat, winner of the 
Gold Cup Races; equipped 
with Liberty engine; specifi- 
cations practically identical 
with Packard 1A-1650. 


FOR AIRCRAFT 


PACKARD 1A-1650 MOTORS 
IMMEDIATE DELIVER Y—COMPLETE 


$4500 f. o. bh DETROIT 


OR the first time Packard offers this note- It is really comparable ONLY to the famous 
worthy engine on a commercial basis. Liberty motor—with specifications practically 


Four pre-eminent feat- 
ures endorse it for all 
types of aircraft—remark- 
able flexibility—high fuel 
efficiency — minimum vi- 
bration—extra normal en- 
durance, 

It comes from the same 
shops that produced the 
wonderful Packard - built 
Liberty during the period 
of the war and is tested 
and approved by the same 
staff of Packard engineers. 


identical. 


Specifications: 
Piston Disp., 1650 cu. in. 
R. P. M., 1750 
.Horse Power, 420 
Cylinders, 12 (5 in. x 7 in.) 
Crank Shaft, 7 bearings .. 
Ignition System—Delco 
Oiling System—Pressure 


Further specifications of 
the Packard 1A-1650 will- 
be furnished upon _re- 
quest. 


Only a few of the first run of these motors 
remain unsold. Telegraphic orders advised. 


PACKARD MOTOR CAR COMPANY 


DETROIT, MICHIGAN 
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ROLLS ROYCE 


























THE FUTURE OG FLYING 
DEPENDS ON’ RELIABILITY 


THE FOLLOWING NOTABLE PERFORMANCES STAND TO THE CREDIT OF 


ROLLS-ROY CE 


AERO-ENGINES 


Of 122 Handley-Page Aeroplanes completed in Eng- 
land before the signing of the armistice 113 were fitted 
with ROLLS-ROYCE Engines 


Of 1524 “Bristol Fighter” Aeroplanes completed in 
England at the same date [364 were fitted with ROLLS-ROYCE Engines 


ROLLS-ROYCE AERO ENGINES LIKE ROLLS-ROYCE cars 








THE BEST IN THE WORLD 


ROLLS ROYCE 


15 BROAD STREET. NEW YORK 



































TL the construction of 

United States Balloon Fab- 
rics, due consideration is 
given to every condition of 
service to be encountered. 
Their dependability is thereby 
assured. Their quality is 
backed by the oldest and 
largest rubber manufacturer 
in the world, which supplies 
every rubber product used in 
aeronautics. 
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United States Rubber Company 






























































